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WELFARE AND DEVELOPMENT 
IN COLONIAL TERRITORIES 


“HE welcome which Mr. Bevin gave to the forma- 
tion of the Trusteeship Council in his speech to 

the United Nations Assembly on January 17, and 
his announcement of the British Government’s 
decision to enter into negotiations for placing Tan- 
ganyika, the Cameroons and Togoland under the 
trusteeship system have implications for the ordinary 
citizen which should not be overlooked. It is of the 
utmost importance that there should be some clear 
and general understanding of what the trusteeship 
system involves, as well as of the way in which Great 
Britain has during the last twenty-five years ful- 
filled obligations under the Covenant of the 
League of Nations, and to the best of her ability 
administered and developed these mandated terri- 
tories in the interest of their inhabitants. Mr. Bevin, 
moreover, was careful to point out that in continuing 
the same policy under the trusteeship system, success 
would depend on the peoples of the territories them- 
selves and the world at large understanding beyond 
doubt that continuity of administration will be main- 
tained until the ultimate objective of the trusteeship 
self-government or independence—is main- 


her 


system 
tained. 
Nor is this all. Just as the mandate system tended 
to set a new and higher standard of administration 
in dependent territories generally, so the trusteeship 
system has already in its very conception profoundly 
affected the world outlook on what may be termed 
colonial questions generally. Indeed, one of the 
differences between the trusteeship system and the 
mandate the provision made for any 
dependent territory to be voluntarily placed under 
the Trusteeship Council, and suggestions have already 
been made that Great Britain should also offer to 
place one group of colonies such as Malaya under the 
trusteeship system on the same basis as the African 
mandated territories. While the White Paper on 
Malayan Union and Singapore does not contemplate 
any such transfer, the constitutional adjustment 
proposed would certainly facilitate such an offer. 
The whole question of the future of colonial terri- 
tories is under examination afresh from many points 
of view. Just when a series of reports from the West 
Indies Royal Commission and Sir Frank Stockdale’s 
second report on development and welfare in the 
West Indies (see p. 254 of this issue), as well as the 
acceptance by France and Holland of the invitation 
to join the advisory Caribbean Commission, have 
directed fresh attention to that area and to a very 
promising regional development, the Washington 
trade proposals have given rise to very grave doubts 
as to the ability of Great Britain under them to 
implement at all eftectively the policy of Colonial 
Development and Welfare as outlined in the 
dispatch of November 12, 1945, from the Secretary 
of State for the Colonies to Colonial Governments’. 
A further Colonial Office paper on inter-territorial 
organisation in East Africa* outlines other proposals 
in the direction of regionalism which cannot but be 


system 15 
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affected by the decision to place Tanganyika Territory 
under the trusteeship system; and leaving on one 
side the Palestine problem at present under exam- 
ination by an Anglo-American Committee of Inquiry, 
the withdrawal of the United States from the Middle 
East Supply Centre has apparently frustrated hopes 
of regional developments which might make all the 
difference to the social and economic welfare and 
security of the nations of the Middle East. 

What is of the utmost importance in the first 
instance is that there should be clear understanding 
by the ordinary citizens of the issues involved, so 
that the Government’s policy may be assured of 
reasoned criticism and support. Mr. Vincent Harlow’s 
Oxford Pamphlet on World Affairs (No. 68, “The 
British Colonies’*), although written before the 
trusteeship system was worked out at Dumbarton 
Oaks and San Francisco, extends the survey of the 
life and growth of the British Empire given by J. A. 
Williamson in an earlier pamphlet in the same series, 
providing an account of the development and trends 
in the colonies which should assist in appraising the 
implications of the problems and policies now before 
us. Moreover, Mr. Harlow emphasizes the limits 
witbin which we can attempt to discharge our respon- 
sibilities, and within his few pages he stimulates 
thought as well as supplies facts. 

In considering the well-being of the British Colonial 
Empire of our time, Mr. Harlow sets in the forefront 
the question of the exploitation of colonial resources 
and colonial peoples. This he does, not because he 


regards it as the outstanding colonial issue of to-day, 
but because its effective regulation and control is a 
sine qua non of all progress, and especially because 
a large section of the British public for some forty 
years has been avoiding the real issue by confining 


its attention to this one. That tendency is well 
illustrated in a pamphlet “Revolution in the 
Colonies”’, recently issued by the British Association 
for Labour Legislation‘. We can influence, but we 
cannot control, world conditions upon which our own 
domestic community-planning largely depends. On 
the other hand, Mr. Harlow points out, the Colonial 
Empire is an important part of the outer world where 
we can lift the cultural and economic level, provided 
that we are prepared for a sustained and costly 
national effort. 

That is just what is overlooked in the British 
Association for Labour Legislation’s pamphlet. Much 
that is said is admirable and deserves the com- 
mendation given by Mr. A. Creech in a foreword 
written before his appointment as Under-Secretary 
of State for the Colonies. Broadly speaking, the 
revolution of which it treats has already occurred : 
the Trusteeship Council has been formed, for example, 
and France and Holland are now associated with the 
Caribbean Commission ; but by and large there is 
little in this pamphlet that is not put better by Mr. 
Harlow or at greater length in the report of the 
International Labour Office on “Social Policy in 
Dependent Territories”*, from which it quotes, or in 
L. P. Mair’s ““Welfare in the British Colonies’’*. 

Comprehensive and effective safeguards against 
harmful exploitation are obviously essential, but as 
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Mr. Harlow points out, they are no mor 
efficient police work. The major task of ex 

our domestic experience to the Colonies is sti! 

done, and his pamphlet is wholly to be com: 

for its contribution to clear thinking on \ 
involved in the dynamic idea of actively pr. 
progress and building communities. Indeed, . 

its brevity, his pamphlet is in some respect 
fundamental and better balanced than Mr. r’s. 
The latter’s is indeed admirably documente: and 
gives a very clear and concise account of the | ack. 
ground to social progress and the developm: 1s in 
recent years in the fields of education, labour, | alth 
and social welfare, but except in relation to the »ro- 
blem of nutrition it tends to disregard inter: nal 
efforts in this field. This omission mars an otherwise 
comprehensive account of the organisation of health 
services in the British Colonial Empire and the 
measures taken for the control of transmissible 
diseases and the promotion of health. The pamphlet 
should be read along with the report of the Inter. 
national Labour Office already mentioned, and more 
particularly those chapters which review the general 
features of the inter-war period, the International 
Labour Organisation and Dependent Territ: 
1919-1939, the new colonial situation and principles 
of international co-operation. 

It may be true that, although the Colonial Develop. 
ment and Welfare Act represents a conception of the 
State as a positive and constructive agency charged 
with the task of planning and promoting 
welfare and improving the standard of living, we are 
still groping our way towards a satisfying amalgam 
of State guidance and private initiative ; nevert! 
less, these pamphlets and reports should enable « 
the casual reader to appreciate the justice of M: 
Harlow’s contention that we are nearer to it than 
any other nation. With the possible exception of 
Mr. Mair’s study, they do not refer to another aspect 
of the whole situation of special interest to men of 
science—that of research. Mr. Mair indicates how 
progress in welfare depends on research in nutrition 
and the control and treatment of disease, and also in 
education; while both the Colonial Secretary's 
dispatch of November 12 and the White Paper on 
Inter-Territorial Organisation in East Africa indicate 
its importance at least as clearly as the recent reports 
on the West Indies. Furthermore, in its declaration 
regarding non-self-governing territories, the charter of 
the United Nations stresses the promotion of con- 
structive measures of development and the encourage 
ment of research. 

The Colonial Development and Welfare Act of 
1945 increased to £1,000,000 the maximum assistance 
for research in any one financial year and, recognizing 
that a gradual easing of the war-time shortages of 
materials, equipment and skilled technical and 
scientific personnel may be expected, the Secretary 
for the Colonies looks to the Colonial Governments 
to draw up plans of development over the ten-year 
period. He proposes that each colonial dependency 
should first draw up a plan covering all the objects 
of development and welfare which are thought 
desirable, without attempting in the initial stage to 
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limit this to the amount of the resources estimated 
to be available. The plan should be realistic and, 
taking into account all resources likely to be available, 
should grade the proposals included in a few broad 
priority categories, so that whatever money is avail- 
able can be devoted to those developments which are 
regarded as of the highest importance. 

The dispatch then emphasizes that a proper 
balance between different objects of development and 
welfare is fundamental to a wise development policy. 
The Colonial Secretary emphasizes the fundamental 
character of economic development, because the 
possibilities of expansion in the social services are 
usually immediately apparent and are directly the 
concern Of particular departments, while economic 
development is at once a more general responsibility 
and a sphere in which the desirable course is less easy 
to determine. Yet without economic development, 
as Sir Frank Stockdale emphasizes for the West 
Indies, it will be impossible for the dependencies to 
maintain from their own resources the improved 
standards which are desired for them, although the 
improvement in the social services which is necessary 
inthe meantime will contribute indirectly to economic 
jevelopment and general advancement. 

Again, the dispatch not only urges that the main 
purpose of development planning should be to ensure 
that all the resources available are used to the best 
ulvantage, that the whole field of possible develop- 
ment and welfare is surveyed, and that the sums to 
be devoted to each project are determined, so that 
the programmes form a well-balanced whole ; it also 
insists that it is of the first importance that the 
interest of the inhabitants of the dependency should 
~ roused, their opinion consulted and their co- 
peration secured wherever possible. Furthermore, 
the table of allocations attached to the dispatch 
makes certain provision for regional allocations to 
“over schemes which are regional in character and 
for services common to the area in question. Mr. 
Hall comments that colonial territories in close 
geographical proximity should find it advantageous 
to plan in regional terms where development, research, 
communications, higher education and several other 
ervices are concerned, as well as to proceed with 
separately administered schemes; and while he has 
not thought it necessary at this stage to make a 
regional allocation for West Africa, he looks to the 
Governments of the colonies in that area to forward 
the regional outlook in economic development, com- 
munications, higher education and research. 

The importance of this State paper and of the new 
and closer ties which it creates between the colonies 
and Whitehall is not easily overstressed, but the 
comments on research, which Mr. Hall regards as the 
most important of the financial allocations detailed, 
will claim the closest attention of scientific workers. 
Although the new Act provides for expenditure on 
research up to a limit of £1,000,000 a year, as that 
scale of expenditure is not expected to be reached 
for some years, owing to the shortage of first-class 
research staff, the total over the decade, including 
the cost of the Colonial Geological Survey, is put 
at £5,500,000. Other surveys are also provided for 
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under central schemes other than research, and the 
‘savings’ of £1,500,000 thus anticipated on research 
are available for other purposes and will, if necessary, 
be so used. A sum of £11,000,000 is set on one side 
as a general reserve, and the dispatch outlines the 
allocation of the remaining £85,500,000 to individual 
territories or regional groups of territories, indicating 
also the factors which were taken into account in 
determining the allocations. 

The White Paper on Inter-territorial Organisation 
in East Africa puts forward for information and as 
a basis for discussion certain concrete proposals for 
remedying the defects in the present arrangements. 
While it is of considerable interest as illustrating the 
adaptability of British institutions to local circum- 
stances and the extent to which political advance in 
the colonies depends on British official initiative, the 
information it discloses regarding both the organisa- 
tion for research and other purposes created during 
the War and the new proposals should be marked 
and carefully considered by workers 
generally, in relation to the way in which the con- 
tribution of science to social and economic advance 
in these territories may be affected. 

The three East African territories of Kenya, 
Uganda and Tanganyika form a solid geographical 
They possess certain common services such as 


scientific 


area. 
posts, Customs and income tax, and in furtherance 
of their common war effort eleven joint boards have 
been established, including the East African Indus- 
trial Council, the East African Industrial Management 
Board, the East African Industrial Research Board 
and the East African Anti-locust Directorate. The 
planning, however, has hitherto been conducted on 
the highest official level at conferences of the three 
governors. While political union in any form is not 
proposed, it is now suggested that the inter-territorial 
services should be placed on a proper constitutional 
basis by Order in Council, converting the governors’ 
conferences into an East African High Commission 
with a central legislature and an executive organisa- 
tion supported, where appropriate, by advisory 
boards. The legislative assembly proposed would 
consist of twelve official and twenty-four unofficial 
members. Half this latter group are to be nomin- 
ated by the High Commission under arrangements to 
secure adequate representation of African and Arab 
interests, while the remaining twelve unofficial 
members, of whom six are to be Europeans and six 
Indians, are to be elected in equal numbers by the 
three territorial legislative councils. 

The legislative powers of this suggested assembly 
are to be limited to subjects set out in a schedule, but 
it is the grouping of the common service departments 
that is of most interest here. These departments are 
to be grouped under the principal executive officers 
of the High Commission, and the White Paper 
indicates that those of main scientific interest will all 
fall under the Chief Secretary. The Anti-locust 
Directorate, the Lake Victoria Fisheries Board, the 
Industrial Research and Development Department 
as well as the research institutes and departments are 
thus listed. These embrace the Central Agricultural 
Research Institute, the Central Veterinary Research 
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Institute, the Tsetse and Trypanosomiasis Research 
Department, the Lake Fisheries Research Institute 
and the Cinchona Research Organisation ; they will 
continue to operate under their directors, general 
co-ordination being the responsibility of the Chief 
Secretary, who would be assisted by an advisory 
council for research which it is proposed to 
establish. 

The White Paper recognizes that the economic 
inter-territorial organisations created for the War 
may be required for some years, and there are 
scheduled for retention the East African Industrial 
Council, the Standing Research Committee, the 
Advisory Council for Central Research and the East 
African Publicity Committee. Others are indicated 
for abandonment when no longer required by con- 
ditions arising from the War. The Makerere College 
Council will continue to operate as at present, but 
there is no indication as to the fate of the East 
African Industrial Research Board, the Industrial 
Management Board or the Anti-Locust Directorate, 
save in so far as the latter directorate is named as 
coming under the Chief Secretary. It would appear, 
in fact, that the future organisation of scientific, 
industrial and agricultural research in the region 
awaits the formation of the advisory council for 
research now proposed. That step will be warmly 
welcomed by all concerned in the attack on the many 
problems which these regions offer to science, and 
there appears to be no reason why the establishment 
of such a council need to be delayed pending the 
adoption of the whole scheme. Its appointment, with 
as a first specific task the consideration of the relations 
and future organisation of the various advisory 
bodies, institutes and departments concerned with 
research, might indeed facilitate the elaboration of a 
concrete scheme and proposals covering this section of 
the field which could be embedded in the final scheme 
of reorganisation when that comes to be adopted. 
Here, no less than in the West Indies, scientific 
workers can be in no doubt as to the importance of 
their contribution in the regional developments now 
proceeding, and in promoting the social and economic 
development of the colonial dependencies which the 
circular dispatch of November 12 brings so clearly 
before the whole country. Whatever may be the 
future of the trusteeship system politically, the full 
social, economic and scientific objectives visualized, 
in the charter of the United Nations will never be 
achieved without the understanding support and 
co-operation of scientific men in many different fields 
and at widely varying levels of responsibility. 


* Colonial Development and Welfare. Despatch dated 12th November 
1945, from the Secretary of State for the Colonies to Colonial 
Governments. (Cmd. 6713.) Pp. 12. (London: H.M. Stationery 
Office, 1945.) 2d. net. 

* Colonial Office. 
(Colonial No. 191.) Pp. 12. 
1945.) 2d. net. 

* Oxford Pamphiets on World Affairs. No. 68: The British Colonies. 
By Vincent Harlow. Pp. 40. (London: Oxford University Press, 
1944.) 6d. net. 

* Revolution in the Colonies. Pp. 20. (London: British Association 
for Labour Legislation, 1945.) 9d. 

* Social Policy in Dependent Territories. 
Labour Office, 1944.) 4s. 

* Welfare in the British Colonies. By L. P. Mair. 
Institute of International Affairs.) 5s. 
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BIOLOGY OF DEVELOPMEN’ 


L’Oeuf et son dynamisme organisateur 
Par Prof. Albert Daleq. (Sciences d’aujour 
Pp. 582+16 plates. (Paris: Albin Michel, 
73 francs. 
OPIES of Prof. Daleq’s book, written 
early part of the War, have only r 

become available in Britain. The delay is regr: 
but not very serious, since experimental embr: 
like so much of pure biology, was in a state 
pended animation during the war years. | 
work, though four years old by now, has n 
left behind by the advance of the subject, 
still very adequate to fulfil the two needs of bi: 
to-day : to enable them to pick up the thread 
by providing a rather full account of the state of 
affairs as it was when the War broke out, and to 
point to suggestive lines for future development. 

Ever since the turn of the century, Belgium has 
occupied a prominent position, disproportionate to 
its size, in the world of experimental embry logy. 
One can look back to van Beneden; then Albert 
Brachet played a leading part in the transformation 
of the subject consequent on Spemann’s discovery 
of the organizer; and now the mantle falls on the 
shoulders of Daleq, with his vigorous school, of whom 
Jean Brachet and Pasteels are the most prominent. 
The characteristic of this Belgian school has always 
been its breadth of outlook. Very closely in touch 
with the German investigations on Urodele Amphibia, 
Albert Brachet and Dalcq notably extended this 
work by their studies on Anura; Brachet again 
made the first tentative efforts at attacking the 
problems of mammalian development, and Pasteels 
has carried on this tradition of comparative work 
by his studies of the morphogenetic movements in 
nearly all the main groups of vertebrates; Daleq 
and Pasteels have made important investigations, 
both descriptive and experimental, in the prochor- 
dates; and J. Brachet has been one of the most 
active workers in the newer biochemical approach 
to the causal analysis of development. With this 
wide experience in the circle of his intimate co- 
workers, Daleq is in a very favourable position to 
produce a synthetic picture of the whole widely 
ramifying field of experimental embryology. In his 
new book, which is a long one, he discusses the 
studies on prochordates and vertebrates in some 
detail and covers the ground with a fair degree of 
completeness, being weakest, perhaps, in his treat- 
ment of the British and American work on avian 
development. The invertebrates are dealt with more 
summarily, but all the salient points are brought 
out and related to the modern points of view which 
spring from the vertebrate studies. 

It is a great virtue of Daleq’s discussion that he is 
not willing merely to summarize the detailed results 
which have been obtained, but is concerned to syn- 
thesize them into a general theory of developmental 
mechanics. His theory (which was originally elab- 
orated in collaboration with Pasteels) is expounded 
in terms of the amphibian embryo, since he is able 
to indicate the general types of modification which 
suffice to transform the amphibian pattern into that 
of the other vertebrate groups. The bases of the 
theory are two-fold; it is designed to account for 
the causation of the morphogenetic movements of 
gastrulation, and for the differentiation of the gastrula 
tissue into a number of different organs. It makes 
use of two underlying causal agents: a vitelline 
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gradient which has its higher end at the vegetative 
pole and tapers off towards the animal region, and 
aaa ical field which, located only in the most super- 
ficial layer of cytoplasm, has its centre at one point 
more or less on the equator of the egg (in the grey 
crescent) and falls off in all directions from there. 
Daleq points out that, if we call the values of these 
gradients at any point V and C respectively, the lines 
marking equal values of the product C.V will give 
a map of the gastrulation movements, while lines of 
equal values of the quotient C/V are parallel to the 
ines which separate the different organ-rudiments. 
The simplicity of the theory is seductive ; and it is 
dificult not to feel that Daleq has pointed out a 
real regularity in the geometrical arrangement of the 
various parts of the egg. But the evidence for the 
two causal agents in terms of which he expresses this 
regularity—for the vitelline gradient and cortical 
field, that is—remains somewhat fragmentary. A 
more general difficulty is that even the geometrical 
pattern itself can only be drawn in terms of the rather 
ncomfortable concept of ‘morphogenetic potential’. 
One is attempting to relate the quantitative variations 
na variable (C.V or C/V) to the qualitative differ- 
ences in behaviour of the various regions. In the 
ase of the gastrulation movements, these qualitative 
lifferences are, for example, those between invagina- 
tion, stretching in a definite direction and stretching 
nall directions ; in the case of tissue differentiation, 
they are, for example, those between developing into 
horda, into nephros, or into lateral plate mesoderm. 
It is almost certainly true that such qualitative 
differences must eventually be traced back to quanti- 
tative variations in the constituents of the cells, and 
there is no reason why, with the aid of the concept 
f threshold reactions, this should seem logically 
lificult. But until one has a much firmer experi- 
mental basis than is at present available, the way 
n which one chooses to place the qualitatively differ- 
ent activities into a series supposed to reflect a quan- 
titative gradient must be to some extent arbitrary. 
At this stage, the value of each such choice is not 
as a definitive theory, to be accepted or rejected as 
t stands, but rather as an indication both of 
general type of explanation and of some particular 
relations which can be subjected to experimental 
alysis. Daleq’s exposition is plausible enough to 
‘xert a considerable influence in both these ways, 
and is thus likely to be a stimulus to many future 
nvestigations when experimental embryology gets 
nto its stride again. C. H. Wapprneron. 


BIBLIOGRAPHIA ARANEORUM 


Bibliographia Araneorum 
Analyse méthodique de toute la littérature aranéo- 


logique jusqu’en 1939. Par Dr. Pierre Bonnet. 
Tome I. Pp. xviii+ 832+ 28 plates. (From the 
Author: Laboratoire de Zoologie, Université de 


Toulouse, 1945.) 3,000 francs. 


N an early page of this amazing book, Dr. Bonnet 

relates how, almost twenty years ago, he was 
persuaded to take to the study of spiders with the 
recommendation that the bibliography of the group 
would be found to be “&éa peu prés insignificante” 
He tells us, too, how the idea of a complete biblio- 
graphy grew in his mind, of how he collected the 
8,000 and more references which such a work in- 


volved, and how finally he undertook to read, analyse 
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and index the contents of nearly all these publications 
himself. It was a task which few men would have 
shouldered ; it was indeed so great that it entailed 
a special mode of life, demanding day after day, and 
even night after night, an unfaltering attention and a 
faith in the value of the work which raises enthusiasm 
to an almost fantastic devotion. Here, a triumph of 
perseverance, are the first results, justifying the 
incredible enterprise. 

It might seem, at the outset, that a classified and 
cross-indexed collection of eight thousand titles is 
unlikely to produce a readable book, or a book of 
much human interest. Such pre-judgment would be 
wrong. Dr. Bonnet gives us first an account of his 
plans, of his difficulties with unfamiliar languages, 
with unresponsive curators, with unorganised 
libraries. The book proper begins with a ‘Histoire 
d’Araneologie”’, from Ovid’s story of the fate of 
Arachne to the present day—begins, in fact, with a 
competent historical survey to be found nowhere 
else. There follow fifty pages of what the author calls 
the “Livre d’or de l’araneologie’’, comprising short 
biographies of 124 araneologists living and dead, with 
portraits of nearly all of them. This is both fascinating 
and valuable ; by introducing this personal touch it 
makes for a real sense of unity in a science which is 
of necessity so largely carried on by scattered workers, 
who meet each other so seldom, and who are limited 
in their co-operation to such contacts as letters can 
provide. 

After an exposition of the typographical rules 
followed in the book, Dr. Bonnet tackles the question 
of nomenclature. Seventy pages seem enough, or 
more than enough, for this ; but it is most desirable 
that order should replace the chaos that has lasted 
so long. Dr. Bonnet writes of the International Rules 
with a robust sanity, a restrained patience and an 
unfailing sense of humour which disarms our sym- 


pathetic exasperation with the seemingly wilful 
follies of our fellows. 
The bulk of the book—more than 400 pages 


contains the actual bibliography. It is impossible to 
say how nearly Dr. Bonnet has attained his ideal of 
perfect completeness ; but it is also impossible that 
any omission can be of real significance. How does 
such a book as this justify its author’s Herculean 
labour ? In this yolume we get the first instalment 
of the answer. We may take any aspect of the study 
of the spider which occurs to us, be it structural, 
physiological, evolutionary, ecological, experimental, 
mythical, practical or fabulous—be it, in fact, any 
question at all into which the word ‘spider’ can be 
introduced—and we shall find a complete set of 
references to everything that has been written on 
that topic in every language. Alternatively, we may 
name any continent, country, county or island, and 
similarly be directed to all published accounts of its 
spider fauna. We are to anticipate, in the second 
volume, the same help for every family, every genus 
and every species of spider. Some idea of this pro- 
mised section may be gained from Dr. Bonnet’s 
statement that there are about 40,000 species and 
that more than 200,000 names have been used in 
describing them. 

The influence of this book on the study of spiders 
is likely to be tremendous. Never again can an 
araneologist excuse himself for ignorance of the work 
of his predecessors ; never again can he apologize for 
having ‘overlooked’ a paper; never again will he 
find that his patient investigations were but a 
repetition of work already done. 


Where else, in all 
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zoology, can research find help like this ? What other 
zoologist has attempted to serve his fellow-workers 
with such disinterested devotion as Dr. Bonnet has 
shown ? 

The labour was completed and prepared for the 
press in March 1941. Dr. Bonnet ends with six pages 
we could ill have spared, telling of his final difficulties, 
of saving his manuscript from the bombs of the 
R.A.F., of years spent in search for paper—he asked 
for 1,000 kgm. and was granted 12 kgm.—of the 
dreadful day in June 1944 when the Germans re- 
quisitioned his luggage and all seemed lost indeed. 
In the end, the book was printed at Dr. Bonnet’s 
expense. It is, we believe, unique: assuredly it is a 
magnificent contribution to scholarship. It deserves 
the support of zoologists and libraries all over the 
world in recognition of the successful attainment of 
an ambition which it is hard to match in the history 
of science. T. H. Savory. 


SCIENCE AND THE COUNTRYSIDE 


Problems of the Countryside 

By C. 8S. Orwin. (Current Problems, No. 26.) Pp. 
iv+112. (Cambridge: At the University Press, 
1945.) 3s. 6d. net. 


OVE of the land is a sentiment which can be 

found in most Britons, and the knowledge that 
for many years our countryside has been in sore 
distress has caused them pain and misgivings. For 
personal and national reasons, they are axious to 
restore rural England to a state of prosperity and 
happiness. But from this point unanimity breaks 
down, and the remedies suggested for bringing health 
to the country are manifold. Generally, they can 
be put under two heads. There are those who sigh 
for the days of “Merrie England”’, and with rose- 
tinted lenses gloss over industrial and economic 
changes since 1750 and long for the days of simple 
village crafts and all that went with them. The other 
school of thought accepts all the developments which 
have followed the application of scientific discovery 
and invention, and believe that these should be 
energetically applied to the countryside for its relief 
and amelioration. 

One need scarcely say that Dr. Orwin belongs to 
the second school and that no one in Britain is better 
fitted to deal with the problems of the countryside 
than the late Director of the Agricultural Economics 
Research Institute at Oxford. Although his book is 
small, Orwin effectively shatters the romantic and 
nostalgic conception of rural life in England. It is 
made painfully clear that the economic and social 
life of the countryman bears no comparison with that 
of the industrial worker living in the town, and that 
the declining birth-rate and continuing migration to 
the towns is adding to the decay of the villages. 
Orwin marshalls his facts with forceful strategy. He 
shows, for example, how the farms, fields and home- 
steads of to-day appear as they were defined} and 
equipped perhaps a hundred years ago for other 
types of farming conducted by other methods ; how 
on about 47 per cent of the land of Britain, the 
standard of efficiency in food production is condemned 
to be a long way below the maximum attainable ; 
and how the permanent equipment of farming has 
searcely changed with the changing character of 
husbandry. So the case is built up for the improve- 
ment of the land itself. 
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In the villages Orwin discusses the bad quali\. of 
the houses, the lack of laid-on water, sanitati nd 
artificial lighting, the paucity of health service-. the 
primitive state of educational facilities, the rth 
of leaders, and so.on. He also deals in some .. taj] 
with the problems of local government and rur. : life 
and builds up an unanswerable case for long-ov. »iue 
reform. 

Dr. Orwin recommends two main policies {.. im. 
prove the benighted state of our ill-used countr: «ide - 
a new enclosure movement whereby land shoi\:! be 
farmed in far larger units, and the planned dece:iiral. 
ization of other industries in order to bring >ack 
to the villages opportunities of variety of er) loy- 
ment on the spot. Whether one accepts the: or 
not, these recommendations should be examine: with 
as much care as has gone into the framing of | hem, 

T. H. Haw: 


VESALIUS 


André Vésale 

Par Prof. Georges Leboucq. (Collection Nationale, 
No. 7.) Deuxiéme édition. Pp. 100. (Bruxelles: 
J. Lebégue et Cie., 1944.) 15 francs. 


HE second edition of this handbook is une of a 

series of works published by the Belgian Govern- 
ment with the object of directing attention to the 
cultural importance of that country. The diction of 
this member of the series is admirably clear, and 
may indeed be cited as a model of French scientific 
prose. It suffers unhappily from one inevitable 
defect. The considerable body of critical and 
expository literature on Vesalius published during 
the War could not reach Belgium, and was therefore 
unknown to Dr. Leboucq. He is, however, out of 
date in matters which had been clarified before the 
War, such as the various editions of the “Fabrica” 
and ‘“‘Epitome’’, the early history of the valves of 
the veins, and the first statement of the pulmonary 
circulation. Also there are some inaccuracies in the 
recording of proper names. It is time to cease con- 
ferring on Galen the personal name of Claudius, 
especially as this mistake goes back at least to 1538 ; 
Aldrovandi appears as Aldobrandi; and _ the 
patronymic of John Caius was not Kaye. 

Apart from such blemishes, which indeed are only 
of minor importance, the book may be recommended 
as an attractive and informative introduction to 
Vesalius and his environment, to his predecessors 
from the classical period to the Renaissance, and to 
his successors up to the time of Harvey. It is grati- 
fying to note that Dr. Leboucq does not subscribe to 
the modern heresy which attempts to deprive Harvey 
of the discovery of the circulation of the blood. On 
the contrary, he regards Vesalius and Harvey as the 
two men of genius whose works constitute the 
foundation on which the modern science of medicine 
has been built. 

The text includes a translation into French by Dr. 
H. De Waele of the last chapter of the ‘“Fabrica’”’ on 
the dissection of living animals. It may be added 
that this chapter was translated into English by B. 
Farrington in 1931. 

There is only one illustration—an engraved version 
of an oil painting in the Louvre of a young man 
which Spielmann has given good reasons for con- 
cluding is not a portrait of Vesalius. 

F. J. Core. 
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RECENT ADVANCES 


NATURE 
IN METEOROLOGICAL METHODS* 


By Sim NELSON JOHNSON, K.C.B. 


Director of the Meteorological Office 


HE making of weather forecasts is based on the 

construction of synoptic charts, which are pre- 
pared by plotting observations made simultaneously 
at places covering a wide area. Such a chart may 
include the whole of Europe, the North Atlantic 
Ocean and North America. Before the War, the 
observations made in each country and by ships at 
sea were broadcast from central stations at inter- 
nationally agreed times, thus enabling the meteoro- 
logical services of each nation to collect reports 
covering the whole area. With the outbreak of war 
all enemy countries, and some neutrals, suppressed 
their reports, while the wireless silence imposed on 
ships. prevented the reception of reports from the 
sea areas. Deprived of vital information in this way, 
the meteorologist was at the same time called upon 
to make forecasts in greater detail and with greater 
precision than before. It was mainly in an attempt 
to solve this problem that many of the devices 
described below originated. 

Shortly before the War, the Americans had experi- 
mented with an automatic reporting station which 
could be set up, for example, on a small island, to 
provide regular reports without the necessity of 
maintaining a party of observers. The principle of 
this instrument is the same as that of the radio sonde 
which will be described later. The Germans exploited 
this idea in the form of a floating buoy which could 
be placed in the Atlantic Ocean by a submarine. 
The casing of the buoy consisted of a steel tube about 
9 metres long and 50 cm. diameter, surmounted by a 
tubular aerial some 8 metres high. Meteorological 
elements, carried inside the casing, measured baro- 
metric pressure, air temperature and sea tempera- 
ture, and the readings were sent out by radio every 
six hours. 

While ingenious, instruments of this type suffer 
from the fact that they do not give the information 
which would be of greatest value to the forecaster, 
namely, the state of the sky and wind-direction and 
speed. The buoy has the further disadvantage that 
its position is constantly changing. 

The next instrument to be considered affords an 
illustration of turning to advantage something that 
is normally a nuisance. The loud cracks, or ‘atmo- 
spherics’, which are at times heard on every radio 
receiving set, are produced by lightning flashes— 
possibly several hundred kilometres away. Some 
years before the War, Sir Robert Watson-Watt had 
shown that the location of a lightning flash could be 
fixed by observing its apparent bearing from the two 
ends of a measured base-line. A method was thus at 
hand of ascertaining the existence and location of 
distant thunderstorms. The method would show when 
there were thunderstorms over Germany or on any 
part of the route to be taken by R.A.F. aircraft. 
Since thunderstorms are also frequently associated 
with the cold fronts of depressions, here was a means 
of obtaining information about approaching depres- 
sions and fronts. 

The technique of the method consists in erecting 
two vertical frame aerials, one oriented in a north- 
south direction and the other in an east-west direction. 

* Koyal Institution discourse delivered on November 30. 


Such an aerial possesses the property of receiving a 
radio wave at maximum strength when the source of 
the wave is in the plane of the aerial ; waves striking 
the aerial normally, on the other hand, produce no 
effect. To indicate the relative strengths of the 
signals received by the two frame aerials, a cathode 
ray tube is arranged so that the spot of light is drawn 
out in a vertical direction by signals received by the 
north-south aerial and in a horizontal direction by 
signals received by the east-west aerial. By graduat- 
ing the circumference of the cathode ray tube with a 
circular scale, it is possible to observe directly 
the bearing of a lightning flash by reading the 
inclination of the line produced on the cathode ray 
tube. 

In practice, two small huts are provided at each 
observing station, one housing the two mutually 
perpendicular frame aerials and the other the 
recording apparatus. There are four such observing 
stations in the British Isles located in Bedfordshire, 
Cornwall, Northern Ireland and East Scotland. The 
stations are inter-connected by telephone to enable 
the officer controlling the observations to instruct the 
other three observers which lightning flashes to 
record. Observations are made about every three 
hougs. The effective range of the equipment is about 
1,500-2,000 km. The designing of the equipment and 
setting up of the stations was carried out by the 
National Physical Laboratory on behalf of the 
Meteorological Office. 

In addition to providing the forecaster with useful 
information, the ‘atmospheric’ observations have 
proved valuable for investigating the distribution of 
lightning within cyclones. The frequency distribution 
of atmospherics, in relation to the warm and cold 
fronts of an occluded depression, shows that there is 
a maximum at the very apex of the warm sector, 
suggesting that the velocity of ascent of the warm 
air is also greatest at this point. It has also been 
found that whereas frontal atmospherics are most 
frequent about 80 km. behind the cold front, there is 
a broad secondary maximum at about 650 km. 
behind the front. 

Another direction in which progress has been made 
is in the method of measuring the wind aloft, which 
is of such importance for aviation both in war and 
in peace. The normal method of following a pilot 
balloon by means of a theodolite is subject to the 
serious limitation that it cannot be used when the 
sky is cloudy. Two methods have been evolved for 
overcoming this limitation, one employing radio 
direction-finding and the other using radar technique. 

In the first method, a balloon is made to carry a 
small radio-transmitter which is ‘followed’ by three 
direction-finders located at the corners of a triangle. 
The sides of the triangle are about 40 km. long. By 
plotting the simultaneous bearing of the balloon from 
each of the three stations, its track can be followed 
from minute to minute. The balloon is filled to rise 
at about 6 m./sec. and usually bursts at about 
18 km., when a parachute brings the transmitter 
down to the ground. 

The bearing of the balloon and transmitter from 
each station is found by means of aerials of the 
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Adcock type capable of rotation about a vertical 
axis situated midway between the di-poles. The 
receiving circuit is tuned to the frequency of the 
transmitter, and the aerial system is rotated until 
silence in the telephones indicates that the aerial is 
parallel to the wave front and thus normal to the 
bearing of the transmitter. An accuracy of about 
0-3° can be obtained in the readings, but this can be 
achieved only if special attention is paid to the 
symmetrical construction of the aerial system, to the 
rigorous exclusion of all iron in the construction of 
the observing hut, and to the careful selection of a 
suitable site. A suitable site is one that is flat, level 
and with a uniform subsoil. The elevation of neigh- 
bouring hills must not exceed 1°, and there must be 
no power-lines, buildings, trees, hedges or metal 
fences in the vicinity to refract the incoming beam. 
The Meteorological Office is again indebted to the 
National Physical Laboratory for having carried out 
much of the development work connected with this 
method of wind finding. 

The second method of measuring the wind above 
clouds is by means of radar. In this case the balloon 
carries a special reflector instead of a transmitter. 
The ground equipment consists essentially of a short- 
wave transmitter and receiver, the emitting and 
receiving antennz# each situated at the foci of two 
paraboloidal mirrors 1-15 m. in diameter. The frame- 
work which carries the mirrors can be rotated both 
in azimuth and elevation, and the indicating 
mechanism enables an operator to tell when the two 
mirrors are directed at the reflector on the balloon. 
In additaon to giving the azimuth and elevation ofgthe 
reflector, the receiver also shows the slant distance. 
From these three quantities the position of the balloon 
from minute to minute can be computed by simple 
trigonometry. 

The special reflector carried by the balloon is made 
of metallized paper stretched on a light wooden 
framework, forming three mutually perpendicular 
surfaces—one horizontal and two vertical. This 
arrangement possesses the property of reflecting any 
incident beam back along its path. Although the 
reflector swings as it hangs below the balloon, the 
radar pulses are thus always sent exactly back to the 
receiver. 

The wind determinations carried out on November 
9, 1944, may be quoted as illustrating the type of 
information given by radio wind-finding. At noon on 
that day the wind velocity at 10 km. was 41 m./sec., 
while by midnight it had increased to 102 m./sec. 
Besides showing the existence of these strong winds, 
radio wind-finding has thus warned us how rapidly 
the wind at these heights is liable to change. 

The wind is only one of the conditions aloft about 
which the meteorologist requires information. The 
other elements with which he is mainly concerned are 
pressure, temperature and humidity. These are 
measured by means of a radio sonde. This instrument 
is sent up on a free balloon rising at a rate of about 
6 m./sec. It transmits continuously radio signals 
which enable the meteorologist on the ground to 
compute instantaneous values of the pressure, tem- 
perature and humidity from ground-level to a height 
which is usually about 15-18 km. 

A radio sonde consists essentially of two parts. 
First, there are the meteorologically sensitive elements 

one responding to the pressure, another to the tem- 
perature and a third to the humidity of the atmo- 
sphere. The second essential part is the radio 
transmitter, together with mechanism for enabling 
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variations in the meteorological components to 
impart corresponding variations in the radio tring. 
missions. 

Most radio sondes employ one of two princi; jes, 
The first method is the chronometric method. ‘he 
principle may be illustrated by imagining an arn, to 
rotate uniformly. If there is a fixed contact at sme 
point on the circumference, contact will be mad at 
regular intervals equal to the period of rotation of 
the arm. If now another contact is introduced, the 
position of which is varied by a pressure-sensii ive 
element, then the time interval between the fixed 
contact and the movable contact gives a measure of 
the pressure. If the circumference is divided into 
three, one sector can be allotted to pressure v: 
tions, a second to temperature variations and a thir 
to humidity variations. All that is necessary in 
case, therefore, is to receive the transmitted r: 
message on a chronograph and to superimpose 
accurate time-scale. This principle is adopted in t 
Canadian, Indian and French instruments. 

The other main principle employed in radio « 
design is that of causing the meteorological element 
to vary the frequency of the radio transmission. 
Since the frequency of an electrical circuit is deter- 
mined by its capacity, resistance and inductance, the 
frequency can be varied by changing any of these 
three quantities ; in fact, radio sondes are in use in 
which the meteorological element is made to vary 
each of these quantities. In the very neat Finnish 
instrument the capacity of the circuit is varied. The 
American instrument varies the resistance, whereas 
the British instrument, of which the prototype was 
designed by the National Physical Laboratory, varies 
the inductance. There is a minor difference between 
these instruments. Whereas the Finnish radio sond 
varies the fundamental frequency of its trans- 
missions, the other instruments produce variations in 
an audio-frequency modulation imposed on the 
fundamental wave. 

Space does not permit a detailed account of all 
these instruments and a brief description will therefore 
be given of the British radio sonde. 

The cylindrical body of the radio sonde, 19 em. 
long and 14 cm. in diameter, houses the radio trans- 
mitter with its low-tension and high-tension batteries. 
The three meteorological elements for measuring 
pressure, temperature and humidity are plugged in 
on the outside as separate units. Being detachable 
in this way, a damaged or defective unit can be 
quickly replaced. The sensitive portion of each unit 
is placed inside double-walled aluminium shields to 
protect it from radiation. 

The upward movement of the radio sonde rotates 
a windmill which operates a rotary switch connecting 
each of the meteorological elements in turn with the 
radio transmitter. 

The meteorological-sensitive elements can be 
described briefly. For measuring atmospheric pres- 
sure, use is made of an aneroid capsule. The expan- 
sion of the capsule as pressure diminishes is made to 
move an iron armature towards the poles of a U- 
shaped iron core, thus varying the inductance of the 
windings around the latter. 

The temperature-sensitive element consists of a 
bi-metallic strip bent nearly to a circle to give greater 
rigidity. The metals are brass and invar steel. As 
this element coils or uncoils, the movement of its free 
end is again made to vary the distance of an armature 
from a similar iron-cored winding to that just referred 
to. 
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The material now used for measuring the humidity 
of the atmosphere is goldbeater’s skin. Like hair, 
goldbeater’s skin extends when exposed to high 
humidity and contracts when placed in a dry atmo- 
sphere. It is supericr to hair, which was used until 
recently, in that its response to a change of humidity 
is more rapid. As in the case of the pressure and 
temperature elements, the goldbeater’s skin is made 
to move an iron armature to and from the poles of a 
magnet and so vary the inductance of the windings 
on the latter. Although the goldbeater skin hygro- 
meter just described is probably the best available, 
it is by no means satisfactory since it becomes very 
inert at the low temperatures which occur in the 
upper atmosphere. Up to moderate heights it is 
reasonably good, but the only accurate instrument 
for measuring humidity at temperatures below 

25° C. is the frost-point hygrometer, which will be 
described later. 

Radio sonde ascents can be carried out in practically 
ll weathers and they thus provide valuable informa- 
tion about the variation of the conditions in the high 
atmosphere and their relationship to the synoptic 
situation. The base of the stratosphere over England 
may be as high as 16} km. or as low as 7 km. When 
it is high, the temperature in the stratosphere is 
sensibly uniform or increases slightly with height. 
When the tropopause is low, the temperature con- 
tinues to fall slowly in the stratosphere so that at 
great heights it is nearly the same in both cases. 

Aeroplanes were, of course, used regularly before 
the War for measuring upper air temperatures and 
humidities. The R.A.F. Gladiator Flights at Milden- 
hall in East Anglia and Aldergrove in Northern 
Ireland established records for the regularity of their 
‘limbs of which they may well be proud. During the 
War, more of these Flights were formed and the 

limbs went up to 13 km, as compared with 7$ km. 
before the War. ‘Spitfires’ were generally used for 
ths purpose. 

Another type of meteorological flight was also 
undertaken with the object of securing information 
from the ocean areas. One route lay over the North 
sea. A second ran 1,100 km. northwards from the 
Shetland Islands, and the Atlantic Ocean was covered 
by several routes, including one emanating from 
leeland. Some of these flights are still in operation. 

The flights were planned to secure observations 
both at high levels and near sea-level. The outward 
fight was normally made at the 950 mb. level- 
ibout 550 m. above the sea—with descents every 
400 km. to obtain a pressure reading near sea-level. 
{t the outward end of the track, temperature and 
humidity observations were made during a spiral 
limb to 500 mb. (about 5} km.). The aircraft 
returned half-way to its base at this height, and then 
lescended to 950 mb. again, thus giving the vertical 
listribution of temperature and humidity at the 
half-way position. Each of these long flights of about 
2,500 km. was made every twelve hours—one sortie 
by day and one by night. For this duty ‘Halifax’ 
aireraft were provided by the R.A.F., and specially 
trained meteorologists were carried to make the 
ibservations. 

The instrumental equipment included dry- and 
wet-bulb thermometers, a special aneroid barometer 
ind a radio-altimeter. Non-instrumental observations 
were made of cloud, visibility, precipitation, and sea 
disturbance and swell. _Wind-speed and direction 


would be derived from the drift of the aircraft. A 
specia! 


electrical thermometer was developed for 
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measuring air temperature with an accuracy of about 
+° C. It is of the resistance type, temperature readings 
being made by obtaining a balance on a Wheatstone 
bridge. This method has been found to be free from 
certain sources of error which occur in the more 
common method of using the out-of-balance current 
to indicate the temperature. This instrument has 
proved particularly valuable on the ascents to 13 km. 
carried out by the ‘Spitfires’. 

It will be noted that many of the new observational 
techniques considered aim at securing additional 
information about the upper atmosphere. The in- 
formation so obtained is used for constructing charts 
for the upper levels of the atmosphere corresponding 
to the better-known surface charts. The upper air 
charts are, however, constructed on rather different 
lines. Instead of plotting isobars at a constant height, 
the British practice is to draw isopleths showing the 
height of the surface of selected values of pressure. 
The pressure-levels chosen are 1,000, 700, 500 and 
300 millibars. The procedure consists in plotting 
first the 1,000 mb. surface chart by computation from 
the mean sea-level pressure readings. The thickness 
of the successive layers 1,000-700 mb., 700-500 mb.., 
and 500-300 mb. are then computed from the upper 
air temperature and humidity observations given by 
the radio sonde and aircraft flights. By adding these 
thicknesses to the 1,000 mb. chart, a series of contour 
charts is obtained for each of the pressure-levels, 
700 mb., 500 mb. and 300 mb. Charts are drawn 
every six hours giving a sequence showing the ten- 
dencies of temperature, thickness and height of the 
isobaric surfaces. In this way a three-dimensional 
picture is obtained of the structure of the atmosphere 
and of the air mass movements which are taking 
place. This three-dimensional representation of the 
atmosphere permits of a more certain analysis than 
can be made from surface charts alone. Upper air 
charts also enable direct forecasts of the wind, cloud 
and other conditions in the upper atmosphere to be 
made for aviation purposes. 

One of the problems which the meteorologist was 
called upon to deal with during the War concerned 
the ‘vapour trails’ which formed such a conspicuous 
feature of the skies at the time of the Battle of 
Britain. It was shown theoretically that these trails 
are produced by the condensation of the water vapour 
in the exhaust of the aircraft engine. They usually 
occurred at a.height of about 9 km. and rarely below 
about 8} km. in summer and 6} km. in winter. It 
was also found from practical experience that the 
formation of a trail ceased if the aircraft climbed a 
short distance into the stratosphere. It was thus 
possible to advise pilots to climb into the stratosphere 
if they started making a conspicuous trail over enemy 
territory. The reason for the cessation of the trails 
in the stratosphere was assumed to be because the 
air in the stratosphere was so dry that the trail 
evaporated as fast as it was formed. But in the 
absence of any reliable instrument for measuring the 
humidity of the stratosphere it was not possible to 
verify this explanation. 

An instrument has recently been developed by 
Dobson and Brewer which enables the humidity to 
be measured at the very low temperatures which 
oecur in the stratosphere. It consists essentially of a 
copper thimble mounted above a Dewar flask con- 
taining petrol cooled by solid carbon dioxide. By 
means of a pump, the petrol can be made to impinge 
on the lower side of the thimble and cool it. The 
upper surface of the thimble is viewed through a 





250 


microscope and the cooling process is continued 
until hoar frost is seen to form. An electrical thermo- 
meter, either thermojunction or resistance type, is 
embedded in the thimble and enables the temperature 
to be noted when the hoar frost is formed. In 
practice, a small deposit is allowed to form and the 
temperature then adjusted so that individual crystals 
are seen neither to grow nor to evaporate. The 
thimble can be warmed by means of a small heating 
coil. 

In a modified design Dobson has arranged the 
indication to be done by means of a photo-electric 
cell. A beam of light is directed obliquely on to the 
face of the thimble and the light scattered by the 
hoar frost deposit is focused on to the cell. A constant 
reading on the microammeter of the photo-cell 
indicates a steady condition of the frost deposit. 

Fitted to an aeroplane, the instrument has yielded 
most important results in the hands of Mr. Brewer. 
Up to the base of the stratosphere, the frost-point 
temperature is usually only slightly below the air 
temperature, thus indicating a fairly high humidity. 
As soon as the stratosphere is reached the air tem- 
perature rises but the frost temperature falls even 
more rapidly than before. At a distance of 2 km. 
within the stratosphere the frost point may be more 
than 35° C. below the air temperature, corresponding 
to a relative humidity of the order of 1 per cent. 

The radio sonde and wind-finding technique have 
given us information up to a height of about 18 km. 
To reach still greater heights, use has been made of 
a very high velocity gun. The shell is filled with 
smoke composition, and the smoke cloud produced at 
burst can be followed by theodolites to give both the 


speed and direction of the wind. A systematic series 
of wind determinations has been made at a height of 
30 km., although greater altitudes may be attainable. 

Observations extending from February 1944 to 
May 1945 have shown that the wind at 30 km. is 
mainly westerly during winter and easterly during 


surnmer. Actually the direction lies between about 
south-west and north-west in the first case, and 
between north-east and south-east in the second case. 
The change-over takes place in about April and 
October. Over the period covered by the observations, 
the mean velocity in winter was 37 m. per sec. and 
in summer about 12 m. per sec. The greatest velocity 
observed was 66 m. per sec. from a direction 285° 
(true). This observed seasonal change in the wind at 
this level confirms a prediction made by the late Dr. 
F. J. W. Whipple from his study of the audibility of 
explosions at long distances. It is hoped that a full 
account of these wind measurements will be published 
shortly by Flight-Lieutenant Murgatroyd, the 
meteorological officer who has been associated with 
the work. 

It will have been noted that most of the methods 
described above aie concerned with increasing our 
knowledge of the conditions in the upper atmosphere. 
This is symptomatic of the whole trend of modern 
meteorology. It has now become possible to study 
the atmosphere in three dimensions as a matter of 
routine, instead of confining our attention to the 
phenomena occurring at ground-level. This new 
outlook constitutes the greatest advance made in 
meteorology in recent times. 

We have, however, only just begun to use these 
new instruments and techniques, and there is every 
reason to believe that their continued employment 
will yield results of the greatest importance to the 
science of meteorology. 
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DEVELOPMENT IN THE SCIENTIFIC 
INSTRUMENT INDUSTRY IN 
GREAT BRITAIN 


HE vital part played by scientific and tec} ica] 

research in the Second World War is recog \ized 
by everyone—radar, high-speed aircraft, may netic 
mines, degaussing, Pluto, Fido, and now aiomic 
energy, are only a few of the many achievemer ‘s of 
science and engineering of which we now her go 
much. Cabinet ministers and the Press have paid 
high tribute to such achievements and we are jus: ified 
in hoping that there is a better future in storo for 
scientific research in Great Britain. 

It is important not to forget, however, that modern 
science cannot make satisfactory progress without an 
adequate supply of good scientific instruments. Not 
much more than a generation ago, scientific instru- 
ments as now understood scarcely existed. The 
equipment of university research laboratories was 
very poor indeed, judged by modern standards: a 
few reflecting galvanometers, voltmeters and am. 
meters, with possibly a vibration galvanometer and 
a Duddell or Einthoven oscillograph, were the main 
equipment of many electrical laboratories. Valves 
were not in common use until some time after the 
First World War. Cathode ray oscillographs, now 
almost as common as valves, came on the market in 
small numbers about twenty-five years ago. 

The magnificent array of scientific instruments 
which are now manufactured in Great Britain is 
testimony to the vigorous growth of the scientific 
instrument industry during the past twenty or 
thirty years. During the war years 1939-45, the 
development has been most remarkable. Many in- 
struments previously in very short supply have 
reached the mass-production stage without loss of 
accuracy and reliability ; some of the older measuring 
instruments have been modernized, and new designs 
have been produced to meet special war-time require- 
ments. The necessities of a ‘scientific war’ have 
called for an outstanding display of ingenuity, both 
in the design and construction of scientific instru- 
ments. 

A clear indication of the present state of develop- 
ment and importance of the industry was provided 
in the recent exhibition of scientific instruments 
organised by the Physical Society at the Imperial 
College of Science and Technology, South Kensington. 
In normal times the exhibition is held annually, but 
the War enforced a long break between the twenty- 
ninth exhibition held in January 1939, and the 
thirtieth held in January 1946. The abnormally long 
interval between these exhibitions, combined with 
the exceptional demands of war, served to reveal 
more clearly the remarkable progress made by the 
industry in this period. It is of interest to observe 
also that exhibits which once appeared in the Research 
Section of the exhibition now appear in the Industrial 
Section. As evidence of the national importance of 
the exhibition, it was opened by Sir Stafford Cripps, 
president of the Board of Trade. In his opening 
remarks he referred to the excellent achievements of 
the scientific instrument industry in Great Britain 
during the six years of war. Referring to mass pro- 
duction, he said, “‘instead of debasing their standards 
by introducing volume production, they have carried 
into that mass production the skill and accuracy 
which they had long cultivated in their specialized 
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and small-quantity productions”. He emphasized 
that the scientific man must be duly and properly 
equipped for his work. War-time research laboratories 
and equipment put to shame the accommodation and 
facilities provided in pre-war days in universities and 
research centres. After referring to the necessity for 
improving the status of men of science and for pro- 
viding them with proper facilities and accommodation 
for research, he said, “Finally, there is the all- 
important matter with which this exhibition is 
concerned. We cannot afford to be dependent upon 
others for the instruments necessary for our education 
of scientists or for the research work which they do, 
nor indeed, for all those many testing instruments 
which are to-day part and parcel of every up-to-date 
industrial concern. It is essential that we should 
have and maintain in this country a pre-eminent 
scientific instrument manufacture both for our own 
use and to help to supply those many other countries 
who cannot themselves afford to set up such manu- 
factures."" A full report of Sir Stafford Cripps’ 
address appears in the January number of the 
Proceedings of the Physical Society. 

The very bulky catalogue of the exhibition, 
extending to about 370 pages, well illustrated and 
printed on good quality paper, is in itself a sufficient 
proof of the importance attached to the scientific 
instrument industry. Even the Controller of Paper 
must have been convinced of that! This catalogue 
is a valuable work of reference, containing as it does 
a reference to, and in most cases a brief description, 
and maker’s name of, the more recent scientific 
instruments manufactured in Great Britain. The 
exhibition, as usual, was conveniently divided into 
two sections: (a) a Research and Educational 
Section ; and (6) a Trade Section. The former con- 
tained exhibits and demonstrations from thirty-five 
miversity, industrial, research association, Govern- 
ment and private laboratories, while the latter con- 
tained representative exhibits and demonstrations 
from one hundred and twelve firms manufacturing 
scientific instruments, and five publishers of scientific 
literature. 

Owing to the limitations of available space at 
the Imperial College, the Exhibition Committee 
of the Physical Society had found it necessary 
to refuse permission for a number of firms to 
exhibit and to restrict severely the amount of 
space allotted to each of the exhibitors accepted. 
This fact in itself points to the rapid growth of the 
industry, and indicates also that the exhibition has 
outgrown the proportions originally envisaged by the 
Physical Society. If the growth of the industry con- 
tinues at anything like its present rate, it will be 
necessary soon to consider holding the exhibition 
where much greater floor space is available. As 
evidence of the interest taken in the exhibition, it 
was visited by more than 16,000 people during the 
three days it was open. The highest pre-war attend- 
ance figure was 8,700. 

The development in certain branches of the 
scientific instrument industry in Britain is indicated 
in the three discourses delivered at the exhibition*. 
The first of these discourses, on “The British Optical 
Industry during the War”, was given by Capt. 
Thomas Martin, deputy director of instrument pro- 
duction, Ministry of Supply. He was mainly con- 
cerned with the production of optical equipment for 


* A complete report of the first and third of these discourses will 
be found in current issues of the Journal of Scientific Instruments, and 
& Teport of the second discourse will appear in the Proceedings of the 
Physical Society. 
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the Army, but his remarks were often of more general 
application. He stated that the productive capacity 
of the optical instrument industry is not less than 
four times that of pre-war years ; the labour figures, 
showing an increase from 30,000 in 1939 to 180,000 
during the War, suggesting a higher ratio. Typical 
examples of the quantities of instruments produced 
during the War were: binoculars 620,000; dial 
sights 32,300; clinometers 94,170; rangefinders 
23,800; tank periscopes and episcopes 330,800 ; 
telescopes 394,460; theodolites 5,400; microscopes 
19,300, ete. 

As Capt. Martin pointed out, many of these 
instruments had to be suitable for use in tropical 
and arctic conditions—between temperature limits 
of + 60° C. and — 50° C. These conditions added 
greatly to the difficulties of the designers and instru- 
ment makers. Waterproofing, ‘tropicalization’, anti- 
fungus treatments, etc., were further difficulties 
which could not always be overcome by modifications 
of existing types of instruments. Tank periscopes 
alone required the production of 1,300,000 prisms, 
involving the grinding and polishing of 10 acres of 
glass which, in the finished prisms, weighed about 
900 tons. As Capt. Martin remarked: “this is glass- 
working on a heroic scale’. One instrument not 
manufactured in Britain before the War is the kine- 
theodolite—a large and complex instrument used to 
determine the relative positions of an aircraft and 
shell-bursts, for the purpose of checking the accuracy 
of anti-aircraft fire. 

Of equal importance to the manufacture of good 
optical instruments is the production of the materials 
used in their construction. Between the First and 
Second World Wars, the Government, acting on the 
advice of the Optical Glass Committee, had provided 
judicious encouragement to the industry in research 
and in the production of optical glass. At the out- 
break of war, therefore, we were in a favourable 
position not only to supply the needs of the optical 
industry in Britain but also to allow a margin for 
export to our Allies. The sand of Loch Aline, a 
remote sea loch on the Sound of Mull, has provided 
the main source of supply not only of the very pure 
sand for optical glass, but also of less pure grades for 
chemical glassware, bottle and window glass. The 
iron content of the purest variety of white sand from 
this locality is so low as 0-006 per cent. Optical 
plastics, ‘Perspex’ and polystyrene have been exten- 
sively used in optical instruments, but as yet are not 
acceptable for precision instruments such as binocu- 
lars or telescopes. Work on these lines is proceeding 
and it would be unwise to predict that glass will 
always retain its present pre-eminence. Capt. Martin 
referred to a new process, widely extended during 
the War, of applying non-reflecting films to optical 
surfaces—a process generally referred to as ‘blooming’. 
It has assumed great importance in the production 
of efficient Service instruments containing a large 
number of air-glass surfaces, for example, submarine 
periscopes, rangefinders, binoculars and camera lenses 
where light transmission is of great importance. The 
process of ‘blooming’ consists in the distillation in 
vacuo of a film of quarter wave-length (green light) 
thickness, of magnesium fluoride or of cryolite, on to 
the glass surface. 

The second discourse was delivered by Sir Edward 
Appleton, secretary of the Department of Scientific 
and Industrial Research. His subject was ‘Radar’. 
He reviewed the history of its development from the 
pulse technique used in determining the height 
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the ionized layers of the atmosphere, through the 
stage of detection of aircraft at long ranges to the 
exact location, range, bearing and height determina- 
tion for warning and for anti-aircraft gunnery purposes. 
The latest development is the plan position indicator 
(P.P.I.) which produces a ‘map’, on the screen of a 
cathode ray tube, showing all the radio-reflecting 
obstacles surrounding the observer, who is assumed 
to be situated at the centre of the ‘map’. The.map 
shows clearly the range and bearing of all objects 
such as coastline, mountains, high buildings, shipping, 
aircraft, etce., under any conditions of weather—clear 
or foggy, night or day. The applications of this device 
in aerial and sea navigation are of very great import- 
ance. In his review of radar, Sir Edward spoke of 
the excellence of the instruments produced by the 
electrical industry for use by all the Services. Vast 
numbers of valves, cathode ray tubes and high-grade 
electrical circuit components were used in these 
operations, and the electrical industry deserved the 
highest praise for its efforts. Sir Edward in his con- 
cluding remarks referred to the applications of radar 
in navigation and in further researches on the upper 
atmosphere. He visualized the use of radar echo 
methods in the near future to obtain data relative 
to the heights of the mountains and depths of the 
craters on the moon. 

The third discourse was given by Dr. J. C. Swallow, 
of I.C.I., Ltd. (Plastics Division), who dealt with the 
subject of ‘“‘Modern Plastics and Cements”. He 
referred to the rapid growth of the plastics industry 
and to the numerous applications of plastics in the 
design and construction of scientific instruments. 
The wide variety of mechanical, electrical and optical 
properties provides a valuable source of material for 
selection by the instrument designer. Thus the 
mechanical properties range from rigid to flexible, 
rubbery or leathery, tough to brittle, transparent to 
opaque. The electrical insulating properties of some 
of the plastics are extremely good. “‘All the plastics 
are polymers, that is, are composed of macro- 
molecules, or as they are more frequently called, 
chain molecules with primary valency forces as links, 
whilst the chains themselves are held together by 
weaker secondary forces ... being polymeric in 
character the physical properties of plastics can be 
changed by varying their average chain-length, and 
the distribution of chain-length round a given 
average ; and we are therefore concerned in many 
vases with a spectrum of products based on one 
polymer structure, and subtle differences of properties 
can be produced by relatively minor changes in 
manufacturing conditions”. Dr. Swallow referred to 
the usual division of plastics into thermoplastic and 
thermosetting, and to the sensitiveness of plastics to 
temperature variations. He dealt in some detail with 
the use of plastics for constructional purposes ; the 
extensive use of polymethyl methacrylate (‘Perspex’) 
as a glazing material in aircraft and in the con- 
struction of laboratory apparatus. Polystyrene may 
be used in much the same way as ‘Perspex’, but it is 
particularly valuable when good insulating properties 
are required and in high-frequency apparatus. 
Polyvinyl chloride (p.v.c.) is a plastic used as an 
insulating coating for electrical conductors ; it pos- 
sesses the valuable properties of non-inflammability 
and a wide range of flexibility. These are only a few 
of the better-known plastics : the possible variety of 
these products is almost bewildering. It is obvious 
that a great future lies ahead in the use of plastics in 
the scientific instrument industry. 
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As further evidence of development in the in 
reference could be made in detail to many f the 
exhibits and demonstrations at the exhilition. 
Within the limits of this brief survey, however, 
this is not possible and the reader is recommen ied to 
see the exhibition catalogue for further information, 
As examples of the type of scientific instrumen:s now 
available may be mentioned a few chosen at re ndom 
from the catalogue. Thus, in addition to those 
already mentioned in optics are instruments for 
colour measurement, high-speed cameras aking 
10,000 pictures/second, cameras for aerial surveys, 
ete. In radio there are numerous radar instruments, 
air and sea navigational instruments, homing and 
night-landing equipment for aircraft, new ty 
valves, such as the magnetron and klystron for 
centimetre waves, etc. Developments in electronics 
technique are exemplified by electron microscopes, 
vacuum evaporation and blooming, cyclotrons (a 
mechanical model illustrating the principle was 
shown). Among the many other interesting exhibits 
may be mentioned sensitive radiation thermuopiles, 
infra-red recording spectrometers, supersonic flaw 
detectors, samplers for bacteria counts, meters for 
indicating directly the amount of moisture in grain, 
cotton, etc., calculating machines which integrate, 
differentiate, solve mathematical equations or ceter- 
mine the structure factors in X-ray analysis, electrical 
strain gauges for measuring mechanical strains in 
complex structures such as the wing of an aeroplane, 
and so on. 

It is almost invidious to pick out particular 
exhibits in this way, but it must be either that or 
nothing! Enough has been said to illustrate the 
rapid developments that have taken place in the 
British scientific industry during recent years, and to 
indicate the importance of the industry to progress 
in research and ultimately to national progress. 
While appreciating the point made by the President 
of the Board of Trade that the industry should be in 
a position to make a sufficient number of instruments 
for export, it must be definitely realized that from a 
national point of view it is most important first of 
all to satisfy the needs of the universities and the 
research organisations in Great Britain. The industry 
has served us well during the War; it must be 
allowed to continue its progress during times of peace. 

A. B. Woop. 
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IN FRANCE 
By Dr. JAMES MARSHALL 


N Great Britain during the War there was a great 

increase in the incidence of infective hepatitis, 
and, in the army particularly, of the so-called ‘post- 
arsphenamine jaundice’. (This last is almost certainly 
@ virus disease and not directly caused by arsenic’+’.) 
We have suggested in the past that war-time cliet, 
relatively deficient in protein, may have been one 
reason for this increase’: ‘. 

It was known that dietary deficiency was wide- 
spread in metropolitan France, particularly in the 
cities, during the German occupation. It was thought, 
therefore, that valuable information on the relation- 
ship between dietary deficiency ang the incidence of 
hepatitis might be obtained from a study of conditions 
there. No details about hepatitis during the occu- 


INFECTIVE HEPATITIS 


pation were available to the French authorities in f 


Britain, and what French medical literature was 
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available was of no help. Through the courtesy of 
Médecin Général Sicé and Commander Guillermin 
of the French Red Cross, I was invited to France 
to make some observations during April and May, 
1945. The time at my disposal did not allow me 
to travel, but in Paris itself a great deal of information 
was available, and I was able to make inquiries of 
medical men from other parts of France who were 
in Paris at the time. 


Post-arsphenamine Jaundice 

By visits to the principal venereal diseases clinics 
and hospitals in Paris, by questioning several 
yenereologists from provincial cities, and from 
the answers to @ questionnaire which was seen by 
many members of the Société Frangaise de 
Dermatologie et de Syphiligraphie, a good survey 
was obtained on this type of hepatitis. 

I gathered that in the few years before 1939, 
jaundice was an uncommon complication of the 
arsenical treatment of syphilis (3 per cent was the 
highest figure), and that no obvious change in the 
incidence had been noticed either during the occu- 
pation (highest figure 2 per cent) or after the arrival 
if the Allied troops. 

The venereologists who supplied this information 
also stated that they had noted no increase in the 
number of cases of infective hepatitis in syphilitics 
r non-syphilitics during this time. It must be 
noted, however, that the method of sterilization of 
syringes used in the treatment of syphilis was, in 
every case, either by boiling or by dry heat. The 
method of sterilizing syringes is a most important 
fustor in the appearance of hepatitis as an accident 
f syphilis treatment?.*. 

During the occupation, German soldiers in France 
were treated for syphilis in their own hospitals and 
did not attend French hospitals or clinics. 

No large numbers of cases of jaundice had been 
sen in syphilis clinics in Paris since 1919-24, 
when there was an epidemic of hepatitis. 


infective Hepatitis 

The protein content of the diet in France during 
the occupation was never as high as it was in war- 
time Britain, and there were times when, for months 
at a stretch, meat was not available in some areas. 

Infective hepatitis does not appear to have been 
a problem in France during the War. All authorities 
onsulted were quite definite in their opinion that 
there had been no obvious increase in its incidence 
and, being still mostly without access to British 
medical literature, were most surprised that I should 
have come to France to study the problem. A search 
f the bibliography of the war years confirmed this 
pinion, and articles on hepatitis in French journals 
were almost all confined to descriptions of individual 
cases. 

Hepatological research in France has been mainly 
‘linical, morbid pathological, and biochemical, and 
there was found no mention of original work on 
filterable viruses or epidemiology. 

Prof. E. Chabrol (personal cgmmunication) draws 
a distinction between cases of infective hepatitis with 
minterrupted recovery and those in which relapse 
occurs, and suggests the possibility of different 
causal factors. From personal observations during 
the War, particularly in cases of hepatitis occurring 
in North Africa, I can confirm that this is a problem 
which is worthy of further investigation. Study of 
liver pathology by puncture biopsy (usually trans- 
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abdominal) has been pursued by Prof. N. Fiessenger 
and by Cazal*. 

The French hepatologists all stress the importance 
of the original state of the liver on the ultimate 
prognosis of infective hepatitis. Complete recovery 
is least likely in livers damaged by syphilis, arsenic, 
alcohol, etc.?, All remarked on a diminution in the 
number of cases of cirrhosis during the War, when 
the consumption of wine was much reduced. 

Although metropolitan France has apparently 
escaped all but minor and local epidemics of infective 
hepatitis, such as occur at any time, there are records 
of major epidemics in Tunisia during 1939-40 
(Admiralty records seen by courtesy of Médecin 
Général le Chuiton) and again in 1942-43 °. Similar 
epidemics are described in Admiralty records as 
having occurred in 1915-16, 1920, 1926-33, and 1937. 
Dr. A. Touraine (personal communication) believes 
that an epidemic of infective hepatitis in the Paris 
area in 1937 was originated by the importation of 
North African natives for an exhibition in that year. 

This apparent immunity of the French was not 
shared by the invaders. Prof. N. Fiessenger (personal 
communication) recalls that in 1940 a German unit 
in Paris had three hundred cases of hepatitis among 
a thousand men ; and other observations also suggest 
that jaundice was not uncommon among German 
troops in France. Hepatitis has not been uncommon 
in Allied troops in France during 1944-45. 

In Germany, and wherever Germans infiltrated, 
infective hepatitis has been noted. Gutzeit® reports 
a small epidemic of jaundice in Germany in the summer 
of 1939, and states that by 1941 jaundice had per- 
colated to German troops everywhere. Northhaas’® 
also reports a large amount of epidemic hepatitis in 
Germany at the end of 1941. At the same time, 
Ruther and Dorow™ tell of five hundred cases of 
jaundice late in 1941 in the South Ukraine : these cases 
had an incubation period of twenty-one days. 
Meythaler™*? reports on 2,500 cases of jaundice in 
Crete during the War, and further states that the 
symptoms have differed from one geographical area 
to another; for example, headache was common in 
Greece, pains and muscular cramps were frequently 
noted in Russia. We know, too, that infective 
hepatitis was common among the Germans in North 
Africa, and also among the Italians there". 


Observations 

Although admitting that the information obtained 
cannot be described as particularly accurate or all- 
inclusive, it is sufficient to suggest that France has 
not shared, to the same extent as other European 
countries, in the major epidemic of infective hepa- 
titis which became obvious in 1941 in England and 
even earlier in Germany. Investigation was difficult 
because in France, as in Britain, infective hepatitis 
is not a notifiable disease and statistical information is 
lacking. 

The suggestion was made to me that infective 
hepatitis appeared now to be a disease particularly 
affecting Anglo-Saxons. This theory does not, of 
course, bear scrutiny ; but I have noted in the past 
that in my venereal diseases service in England the 
incidence of hepatitis during anti-syphilitic treatment 
(by standard methods) was lower in French patients 
than in British. (During 1942-43, when in one 
hospital nearly 50 per cent of British service men 
had jaundice as an accident of arsenical treatment, 
only 20 per cent of French service men were so 


affected. ) 
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It seems that if these observations are correct, we 
must review or re-orientate our theories on the 
relationship between protein deficiency in diet and 
the incidence of infective hepatitis. Perhaps in war- 
time France other protecting factors outweighed the 
protein deficiency. The enormous reduction in wine 
drinking may possibly have had some bearing. 

In the past I have referred to differences in 
geographical distribution of cases of hepatitis'*. 
The results of this present survey suggest that a 
profitable line of research in the near future would 
be the investigation of the geographical distribution 
and route of spread of the present epidemic of in- 
fective hepatitis in Europe and Africa. 

In conclusion, I wish to record my appreciation 
of the help accorded me by Médecin Général Sicé 
and Commander Guillermin, by Prof. Gougerot and 
all members of the staff of the Hépital St. Louis, 
Paris, by Dr. Degos, secretary of the Société Frangaise 
de Dermatologie et de Syphiligraphis, by Profs. 
Loeper, Fiessenger and Chabrol of the Faculty of 
Medicine of Paris, and their assistants, by Dr. A. 
Vernes, and by all the other members of the French 
medical profession whom I encountered. 
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THE MOYNE REPORT ON THE 
WEST INDIES REGION 


T is long since complacency in Colonial rule gave 

place to a more critical mood in which the respon- 
sibilities of trusteeship could find full expression ; 
and, more than any previous period, the interval 
between the World Wars was remarkable for a series 
of exhaustive inquiries into the social and economic 
health of the Colonial Empire. The survey of British 
Africa, directed by Lord Hailey, was the first of 
these ; the second, on a similarly comprehensive 
scale, is the report, recently published, of the Royal 
Commission (chairman, Lord Moyne) on West India. 
It is a document notable for the exceptionally wide 
range of its inquiry and for the realism and courage, 
not to mention the humanity, of its conclusions and 
recommendations. Two shorter documents, con- 
cerned with special aspects of social and economic 
conditions within the West Indies, provide a powerful 
reinforcement *®. 

Nothing indeed is lacking from the report, except 
only an appropriate accompaniment of maps. The 

* West India Royal Commission Report. (Cmd. 6607.) Pp. xviii+ 
480+16 plates. 7s. 6d. net. 

West India Royal Commission. Report on Agriculture, Fisheries, 
Forestry and Veterinary Matters. By F. L. Engledow. (Cmd. 6608.) 
Pp. vili+235. 3s. 6d. net. 

West India Roya] Commission, 1938-39. Statement of Action 
taken on the Recommendations. (Cmd. 6656.) Pp. 108. 2s. net. 

Colonial Office. Development and Welfare in the West Indies, 
1943-44. Report by Sir Frank Stockdale. (Colonial No. 189.) Pp. 
iv+115. 2s. net. 

(London: H.M, Stationery Office, 1945.) 
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fifty-five miles to the inch, by which the Leeward 
and Windward groups—and even the larger isli<ds 
—appear as little more than dots on the vast exp ise 
of the Caribbean. For at least the larger or 1.7 
important Colonies a series of orographic, climx: ic. 
and other maps on a suitable scale might well hive 
been provided. The need for cartographical aid i. «|| 
the more necessary because of the scattered di. (ri. 
bution of the British West Indies, which compris... in 
addition to Jamaica, Trinidad and some island 
the Lesser Antilles, the widely separated main 
Culonies of Honduras and Guiana. 

Administrative reform, in the direction of 
unification of services, would seem to be 1; 
manageable and immediately possible than 
amelioration of those economic and social condi 
which depend as much upon the operation of ca 
outside the British West Indies as upon loca! 
fluences. The recommendations in this field n 
therefore, be mentioned first. Federation or some 
other close association of the Colonies, th 
admittedly desirable and ultimately probable, secms 
likely to be limited in the first instance to the union 
of the Leeward and Windward groups. The report 
is emphatic that the representation of West Indian, 
as of Cvlonial interests generally, in the Imperial 
Parliament is inadequate; and recommends as the 
most hopeful plan the association of West Indi: 
delegates with any Standing Committee of Parlia. 
ment which may be empowered to consider Colonia! 
affairs. None of the Caribbean Colonies has attained 
responsible government, the nearest approach being 
found in Barbados, where the representative element 
in both the legislature and executive is considerable. 

Much of the criticism which the Commission in- 
vestigated and largely accepted was that vested 
interests alone were able to influence Government 
policy. In consequence, the unofficial representatives, 
precluded from adequate participation in Govern- 
ment, have tended to adopt a consistently hostile 
attitude to the latter. The unfortunate effect on the 
continuity of policy of too-frequent changes in 
appointments to the higher offices also receives 
criticism. The rare appointment of coloured West 
Indians to any but the lowest grades of administration 
is @ consequence of strong racial prejudice which is 
believed to be on the increase. This is the more 
serious in that, owing to widespread miscegenation 
over @ long period, the ratio of white to coloured 
inhabitants is now very low. 

The main body of the report and accompanying 
recommendations is inevitably devoted to the acute 
social and economic questions which have emerged, 
largely in response to the prevailing systems of land 
utilization and tenure. As a whole the picture is 
sombre and even depressing. It is frankly acknow- 
ledged that the economic condition of the rural as of 
the urban population is deplorable. Only a small and 
diminishing number of peasant proprietors engaged 
in the production of an export crop have attained 
anything approaching security. The foremost agri- 
cultural need is increased production of food, in crder 
at least to maintain the existing low standard of life, 
and to relieve the C lonies from the present necessity 
of importing essential foods. Peasant agriculture is 
always likely to be the most helpful enterprise in the 
ultimate interests of the community ; but progress 
both on small-holdings and on the smaller estates 
depends on far-reaching reforms of existing agricul- 
tural methods. The practice of shifting cultivation 
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should be abandoned and replaced by permanent 
mixed farming: @ similar recommendation applies 
to those larger proprietors who grow a single crop 
continuously. Agricultural departments have tended 
to assist the large estates, mostly company-owned, 
rather than the peasant holdings; and associated 
with this has been a tendency to neglect subsistence 
in favour of export crops. The normal peasant 
holding is too small to provide the means of an 
independent existence, and most peasants must 
supplement their incomes by employment on the 
estates, where the standard wage varies but little 
fom two shillings a day. 

In its reference to the urgent need for agricultural 
reforms the Royal Commission seems to accept too 
readily the view that the cultivable area of the 
Golonies combined cannet be greatly extended. 
Admitted that half the total area is in forest and 
that much land is too ill-drained to be at present 
yable, the geographical limits of agriculture are 
surely determined as much by the availability of 
capital and organisation as by the adequacy of the 
soil resources of the Colonies. The recommendation 
is urgent that immediate attention should be paid to 
the institution of soil surveys. For every aspect of 
agricultural reform the services of the Imperial 
College of Tropical Agriculture, Trinidad, will be 
indeed, it is intended that, while con- 


necessary : 
functions of training and research 


tinuing those 


which it now undertakes for the Colonial Empire as 
a whole, the Imperial College should become also a 
research station for the Caribbean. 

Only on the large estates, each approximately 
8,000-10,000 acres, are satisfactory standards of 
agriculture maintained ; but even there a marked 
tendency is shown to concentrate on a single crop, 


which in several islands is sugar. This is hazardous 
m economic grounds, as well as agriculturally un- 
desirable. Specialization of the kind is also true of 
the peasants, and is strongly deprecated because of 
the triple risk of disease, hostile climatic conditions, 
and low prices to which it is exposed. 

All the export crops have suffered from the intense 
competition of larger producers in other parts of the 
world. It is recalled that the early settlement of the 
West Indies was prompted by their possible use as 
sources of spices and sugar, and that in time the 
production of sugar-cane generally predominated. 
For many reasons, including some operating outside 
the Caribbean, and including the competition of the 
European beet sugar industry, certain of the islands 
for example, Jamaica) chose another specialized crop, 
though sugar remained the commercial product of 
werwhelming importance in Guiana and Barbados. 
The latter island is easily the most closely developed of 
all the Colonies, and its sugar production not only 
greatly exceeds that of both Jamaica and Trinidad, 
but approximates even to that of British Guiana. It 
cannot be denied when assessing the causes of the 
comparative prosperity of the sugar industry that the 
preference granted to the West Indian product by 
both Canada and Great Britain is of primary im- 
portance. 

Only on the larger sugar estates has the yield 
improved steadily in recent years; and this by 
reason of the care taken to maintain soil fertility, 
and of the planting of improved varieties of cane. 
On those estates where agricultural standards are 
lower, there is too great a dependence on the pos- 
sibility of growing sugar-cane continuously on the 
same land for many years, without loss of yield. 
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Bananas and cocoa, each a prominent cash-crop in 
parts of the West Indies, have failed to vie with 
sugar-cane, largely because of the diseases from which 
they have suffered. Nevertheless, recommendations 
made by the Commission are intended at least to 
maintain both output and markets. Unfortunately, 
although the West Indies are suitable for a wide 
range of agricultural products, no crop new to the 
area is known which would be likely both to grow 
well and to resist successfully competition from out- 
side. It is partly the smallness of the scale on which 
West Indian agriculture is undertaken which explains 
the severity of the competition from other tropical 
territories. In suggesting methods for the improve- 
ment of the economy of the Colonies, the Commission 
is convineed of the necessity of supplementing agricul- 
ture by manufacturing industry. The prospects of 
inter-island trade are not regarded as high because 
the commodities that one Colony imports from out- 
side the region are not usually of a type that the 
other West Indian Colonies produce adequately. 

On the social rather than the economic plane, 
investigation of the condition of the population 
reaches conclusions of extraordinary frankness. 
Despite localized congestion of population—in Bar- 
bados particularly—it would seem that the concern 
expressed at the actual and prospective increase of 
population in the West Indies as a whole is not 
warranted by the facts. In the larger Colonies the 
density of population is low—lower even than seven 
per square mile in both British Guiana and British 
Honduras, which together cover much the greater 
part of the total area. Challenge to the claim (p. 9) 
that “‘the populations in all the British West Indian 
Colonies are now increasing with great rapidity” 
comes from the data contained in the report itself. 
After forty years (1896-1936) the inhabitants of 
British Guiana have increased by only 40,000, while 
in the Leewards the position is virtually stationary 
(131,000 in 1896; 140,000 in 1936), as it is also in 
Barbados. Indeed, there is support for the view that 
the economic prosperity of the larger Colonies—the 
mainland territories in particular—will depend to a 
considerable degree on immigration of suitable types ; 
and we think of those British East Indians whose 
labour has long supported the relatively prosperous 
sugar industry of Guiana. Concerning the depressed 
conditions under which the coloured population exists, 
the terms of the report are severe. The deplorable lot 
of the majority of West Indians is stated to be largely 
determined by the absence of such protection as 
workers’ organisations afford elsewhere. Despite 
chronic and widespread unemployment there has 
never been unemployment insurance, while public 
assistance is usually confined to the old and infirm, 
and even then only amounts to Is. 6d. per week. The 
evidence of the plight of the greater part of the 
population is massive and apparently incontest- 
able. 

The scale of the necessary reforms is obviously too 
vast to be met by the resources of the British West 
Indies alone. As in the case of any depressed area, 
the assistance of the community as a whole is in- 
voked ; and the community here is Britain, both 
metropolitan and colonial. It is especially unfortunate 
that the aggravation of other imperial questions 
which the Second World War has caused will render 
much more difficult than ever before that concentra- 
tion of attention on the West Indian problem which 
its gravity and complexity demand. 

WALTER FITZGERALD. 
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OBITUARIES 
Dame Ethel Shakespear, D.B.E. 


Mary READER Woop was the youngest 
daughter of the Rev. Henry Wood, and was born at 
Biddenham, near Bedford, in July 1871; there her 
early years were spent, until she ‘became a pupil at 
the Bedford High School for Girls, whence in due 
course she passed on to Newnham College to con- 
tinue her scientific studies in the University of 
Cambridge. It was there that she came under the 
influence of Hughes and Marr, and took up the study 
of geology with characteristic energy, finding par- 
ticular interest and pleasure in those field excursions 
to different parts of the country which were such a 
feature of Hughes’ teaching. 

At Newnham began our life-long friendship ;_to- 
gether we attended geological classes, and in our 
vacations on bicycles or on foot visited and studied 
many localities of special geological interest. While 
still students we jointly undertook a small piece of 
research on the fauna of some Lake District rocks, at 
Marr’s request, the results -being published in the 
Geological Magazine, 1895. We both chose geology 
for our special subject for Part 2 of the Tripos, and 
both were placed in Class 1. We were both awarded 
research studentships by Newnham College and 
carried out the work on the Llandovery and associated 
rocks of Conway (Quart. J. Geol. Soc., 1896). Then 
we separated. Ethel Wood went to Birmingham as 
research assistant to Prof. Charles Lapworth, a post 
she held until her marriage in 1906. Lapworth at 
this time was much overworked, as his advice and 
counsel on innumerable geological problems was much 


ETHEL 


sought,and that he was able to cope with thework at all 
was in no small measure due to the capable assistant 


at his side. She did great work for geology in that 
capacity. She was herself a research worker of a high 
order, and was responsible for three pieces of geo- 
logical work of outstanding merit: “The Lower 
Ludlow Formation and its Graptolite Fauna”’, ““The 
Tarannon Series of Tarannon”, and jointly with 
Prof. Lapworth and G. L. Elles the “Monograph of 
British Graptolites’”’. It should, I think, be noted 
that while the inspiration of that work in almost 
every detail was Lapworth’s, much of the ‘spade 
work’ fell upon his two subordinates, and it was often 
heavy. The nomenclature of the graptolites at that 
time was in sucha parlous state that few records 
could be accepted ; not only had public and private 
collections to be examined, but also innumerable 
localities had to be visited, and the results studied in 
the light of recent work by Lapworth and them- 
selves. Much of this work was carried out to- 
gether, and though it was strenuous the congenial 
companionship of those days of field work is a 
treasured memory. The actual publication of the 
main part of the ““Monograph’”’ was spread out over the 
years 1901-14, and later Lapworth added another 
part in 1918. Years of preparation had, however, 
preceded any publication, so that this work occupied 
a large part of our lives. 

Her two other papers appeared just before, and 
during, the publication of the early parts of the 
“Monograph”, and though complete in themselves, 
afford excellent examples of the research under- 
taken in preparation for the larger work. The Ludlow 
paper gave a wonderful stimulus to workers on the 
Lower Paleozoic rocks, for it not only showed the 
value of the correct use of graptolites, but also 
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demonstrated in the clearest manner how e the 
most monotonous rocks may be subdivid and 
classified by the graptolite assemblages they tain 
and that these subdivisions can be mapped. T). \alys 
of this paper was recognized by the Geological ~ ciety 
by the award to her of the Wollaston Fund. little 
later, having devoted the greater part of four y irs to 
the work, she published the Tarannon pape: while 
holding a research scholarship from the Unive: «ity of 
Birmingham. This paper is virtually a smal! ono. 
graph on the Tarannon Beds ; in it, by the util ation 
of the graptolites, the true nature of these r was 
first made clear, their faunal sequence demons. ated, 
and much stratigraphical confusion set right 

In 1905 she was elected an associate of N: 
College and in 1906 she took her D.Sc. (Birminy\jam). 
Then came her marriage to Dr. G. A. Shak«-pear, 
lecturer in physics at the University. She relin«::ished 
her post there, but continued her work for the no. 
graph”. The only child of the marriage «1s a 
daughter, who died in infancy. 

During the First World War, she was draw 
public life by her deep concern for the welfare of the 
disabled soldiers, and from 1915 onwards she worked 
untiringly on their behalf to secure adequate pen- 
sions, treatment and training for discharged Service. 
men. In this connexion she helped to found the 
Association of War Pension Committees in London 
and became its honorary secretary. In 1917 she was 
appointed a member of the Special Grants Com. 
mittee of the Ministry of Pensions and served on it 
until 1926. She also served on the Birmingham and 
Sutton Coldfield War Pensions Committee for several 
years. Her services received recognition by the award 
of the M.B.E. in 1918, and two years later she became 
a dame of the Order. 

In 1920 she was awarded the Murchison Medal by 
the Council of the Geological Society of London in 
recognition of the value of her scientific work, and 
the president of the Society expressed the hope that 
when her strenuous work for the State was lightened, 
she would again take up her geological work that was 
so valuable. Unfortunately for geology, that time 
never came. Public work of all kinds still pressed its 
claims upon her, and in 1922 she became a justice of 
the peace for Birmingham, an office in which her 
wide sympathy and sane judgment proved invalu- 
able. This is not the place to write of her manifold 
interests in women’s work; that must be dealt with 
elsewhere. 

In 1929 Dame Ethel and her husband found in a 
beautiful old Worcestershire farmhouse (Caldwell 
Hall) ‘the home of dreams come true’, and for the 
rest of her life, her garden there and the old house 
were an endless joy. It had not originally been their 
intention to farm the land attached to the house, 
but circumstances necessitated that they should do 
so. So ‘Dame Ethel’ became ‘Farmer Ethel’, and 
with characteristic vigour devoted her energies to the 
study of the various features of a farmer’s life. She 
still went regularly to Birmingham to sit on the 
bench and to attend to the other social activities in 
which her interest was as keen as ever. The peaceful 
life to which she had looked forward was never hers. 
With the outbreak of the Second World War she at 
once responded to the call to service, and in spite of 
the depletion of her staff, she shouldered all the 
responsibilities of the extra work on the farm de- 
manded by the stern mandate of the Ministry of 
Agriculture. The amount of work she managed to 
get through in a single day at that time was amazing, 
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d far more than a woman of her age should have 
d; but she would not and, indeed, could not 
there is no respite for a farmer in war-time. 
In the lust year, when her head man was away ill 
for months, she still managed to carry on. It wore 
her out. She had served her generation in so many 
ways to the utmost of her powers, that when illness 
¢ruck her, she was left with too little strength to 
fght for herself. 

So this great-hearted 


al 
attem}) 
ease Ul 


woman became a war 


asualty, laying down her life for her country in the 
Battle of the Home Front. G. L. 
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Prof. Jan Florian 


Ir is with feelings of deep regret that we have to 
record the death at the hands of the Gestapo of the 
jistinguished Czech embryologist, Prof. Jan Florian, 
jean of the Medical Faculty in the Masaryk Univer- 
sity, Brno, on May 7, 1942. By his researches on 
early human embryos, Prof. Florian had established 
for himself an international reputation as an embryo- 
gist and had made many friends among the 
watomists in England and other allied countries. 

The following notice is contributed by his teacher 
wd friend, Prof. F. K. Studniéka, of the Charles 
University, Prague. 


During the first year of their occupation of Bohemia 
und Moravia, the Germans closed all the universities 
und colleges, seven in number, and subjected their 
staffs to the harshest treatment. Many of them were 
ent to concentration camps and died there; others 
were executed. The Masaryk University at Brno was 
specially brutally treated. The institutes were 
oted and some twenty members of the staff were 
murdered, among them Jan Florian. 

Florian was born in Brno in 1897. He served as a 

mscript in the Austrian Army throughout the First 
World War, and in 1919, when the Masaryk University 
was founded, he was among its first medical students. 
In 1923 he graduated M.D. and became assistant in 
the Institute of Histology and Embryology. In 1928, 
he was admitted Docent, and in 1933 was appointed 
professor of histology and embryology in the 
Comenius University, Bratislava.. Eventually he 
returned to Brno as professor in succession to me. 

Early in his career, Florian became interested in 
embryology, and with the help of Dr. O. Bittmann 
suceeded in forming a fine collection of well- 
preserved human developmental material. He de- 
voted himself to the study of the early stages in his 
callection and, in papers published between 1927 and 
1930, added much to our knowledge of early human 
development. We need only mention here his work 
o embryos Bi I (1927) and TF (1928) and his 
redescriptions of the Fetzer embryo, with Fetzer 
(1930), and the Beneke embryo, with Beneke 
(1930-31). 

Inthe years succeeding 1930, Florian, with the aid 
i grants from the Rockefeller Foundation, was 
nabled to spend several long periods of study-leave 
at University College, London, where as honorary 
search assistant he continued his investigations. 
6 participated actively in the meetings of the 

atomical Society and contributed several valuable 

3 to its Journal, and he also collaborated with 

J. P. Hill in the description of an early human 
(1931) and in a study of early embryonic 

f Tarsius. He was co-author, with Prof. 
tankenberger, of a text-book of embryology, the 
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first to be published in the Czech language, and 
author of a popular work entitled “From Protozoon 
to Man” (also in Czech). 

Florian was an excellent mathematician, and 
utilizing the principles of projective geometry, he 
perfected a methed of graphic reconstruction which 
has proved of great value in the interpretation of 
serial sections of embryos in which the sectional plane 
is oblique to the median plane of the embryo. He 
also designed an improved type of micro-manipulator. 

In 1938, Florian was elected a member of the 
Institut International d’Embryologie, an honour he 
greatly appreciated. In 1939, he was appointed dean 
of the Medical Faculty in the Masaryk University, 
but he had barely assumed the duties of the office 
when, in November of that year, the universities 
were closed by the Nazis. Florian for a while tried 
to carry on with his work, and at the same time was 
active in alleviating the hardships of the families of 
those who had been persecuted. Eventually in 
October 1941 he himself was imprisoned by the 
Gestapo, at first in Brno, but at the end of January 
1942 he was deported to the notorious concentration 
camp of Mauthausen, near Linz. There he was kept 
in solitary confinement, tortured and finally shot on 
May 7, along with seventy-six other prisoners. 

Such was the end of an ardent and noble-hearted 
patriot and a gifted man of science. His death at 
the early age of forty-five is an irreparable loss to his 
beloved country and to the science he did so much 


to advance. F. K. SrupniéKa. 


Mr. J. H. Driberg 


THE death of Mr. Jack Herbert Driberg on February 
5 will come as a shock to his many friends and 
admirers. Born in April 1888, he was educated at 
Lancing College and Hertford College, Oxford, and in 
1912 joined the Uganda Administration, spending 
nine years in it before he was transferred to the 
Sudan Political Service, from which he was invalided 
on pension in 1925. In 1923 he had written his well- 
known book, “The Lango: A Nilotic Tribe of 
Uganda”, and thus established his claim as an 
anthropologist, and, after a training in the London 
School of Economics, was appointed to a lectureship 
in the School of Archeology and Anthropology in 
Cambridge. He held this post until the outbreak of 
the War in 1939, when he resigned and volunteered 
for war-work and was posted to the Near East; at 
the time of his death he was concerned with Middle 
East affairs in the Ministry of Information. 

Driberg was a man of exceptional ability, and on 
the sound foundation of Greats at Oxford, developed 
a keen sense of the right word and turn of phrase 
which made his “People of the Small Arrow”’ (1930) 
and “‘Ngato, the Lion Cub”’ (1933), to mention only 
two of his works, such delightful reading. As a 
teacher he was inspiring, and devoted much time to 
helping his students. His appreciation of the value 
of anthropology to administrators in the Colonial 
Service, gained by his experience in Uganda and the 
Sudan, did much to inspire Colonial probationers 
who attended his lectures and talked with him in his 
rooms with the practical value of the science in 
relation to their future work, and seeds were sown 
in successive generations of probationers which to-day 
are bearing fruit. 

He was a good linguist and spoke a number of 
African languages, and this, coupled with his magni- 
ficent physical strength and power of endurance, 
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charm of manner and sympathy, gained for him the 
respect and admiration of his African friends. 
Essentially he was a man of independent thought 
and idealistic in his outlook ; consequently he was 
not always practical in his own life, nor could he 
easily tolerate what he considered to be less en- 
lightened views or opinions. In latter years he 
evinced an interest in and admiration for Islam, and 
embracing that faith he was buried as a Moslem. 
No one who met and knew him will easily forget his 
hospitality, good comradeship, his brilliant power of 
expression and the vivid descriptions of his wide and 
varied experiences in Africa and elsewhere; and his 
friends will be glad that he died suddenly, as he 
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Losses among Polish Zoologists during the War 


Dr. T. Jaczewski, formerly acting director of the 
Polish Museum of Zoology, Warsaw, now attached 
to the Polish Repatriation Mission, B.A.O.R., has 
been able to compile the following data concerning 
the fate of Polish zoologists during the Second World 
War. The total death-roll amounted to fifty-four 
persons, that is, more than 25 per cent of the number 
of zoologists working in Poland in pre-war times. 
Of these fifty-four people, twenty-five died a natural 
death, although in most cases certainly a premature 
one, caused by hardships and privations under the 
German occupation ; thirteen were killed in action, 
four were executed by the Germans, eight died in 
German concentration camps, and four are reported 
missing since 1939 or a later date. Eighteen were 
university professors, seven belonged to junior 
university personnel, ten to the staff of museums, 
biological stations, etc., six to the staff of economic 
zoological institutions, and thirteen were private 
workers. Among more prominent names may be men- 
tioned : Prof. K. Bia,aszewicz (University of Warsaw, 
physiology, died 194 3), Prof. T. Garbowski (Univer- 
sity of Cracow, animal psychology, died 1940 in con- 
centration camp, Oranienburg), Prof. E. Godlewski, 
jun. (University of Cracow, embryology, died 1944), 
Prof. S. Kopet (University of Warsaw, general 
biology, executed 1941), Dr. Z. Ko&tminski (hydro- 
biology, killed in action 1939), Prof. R. Kuntze 
(Warsaw School of Agriculture, economic zoology, 
executed 1944), Dr. S. Minkiewicz (economic ento- 
mology, died 1944), Prof. W. Roszkowski (University 
of Warsaw, general and systematic zoology, executed 
1944), Prof. M. Siedlecki (University of Cracow, 
general zoology, died 1940 in concentration camp, 
Oranienburg), Dr. J. Wiszniewski (hydrobiology, killed 
in action 1944). It is feared that the above data are 
still not quite complete, as the fate of several persons 
left the country in 1939 or later, or were 
forcibly displaced by the Germans, is not yet 
certain. 
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Acta Pharmacologica et Toxicologica 


DIscovERIES of the last few decades have turned 
the minds of the medical world from preoccupation 
with diagnosis to the study of therapeutics and have 
greatly increased the importance of pharmacology. 
The Germans were the first to realize the possibilities 
of this subject, and at the end of the last century 
they led the world:in the introduction of new remedies, 
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would have wished to die, and was spared a li 
illness. E. B. Hai 


WE regret to announce the following death 


Prof. H. Bateman, F.R.S., professor of 
matics, physics and aeronautics, California [) 
of Technology, since 1917, aged sixty-two. 

Dr. F. Bullock, secretary and registrar of the Royal 
College of Veterinary Surgeons, on February 14. 
aged sixty-six. 

Major S. S. Flower, O.B.E., formerly direct 
Zoological Gardens, Giza, on February 
seventy-four. 


\athe. 
titute 


f the 
aged 


d VIEWS 


but they had been overtaken by other « 
before 1939. The output of papers on the a 
new drugs is increasing rapidly but these payx 
to be scattered widely in all sorts of journals 
are not enough pharmacological journals, and there 
will be a widespread welcome for the Acta pharma. 
cologica et toxicologica, the first numbers of which 
appeared in 1945. The new journal is published 
under the egis of the Pharmacological Society of 
Copenhagen. It is edited by Prof. K. O. Moller, with 
the collaboration of pharmacologists in Denmark, 
Sweden and Finland. Papers may be written in 
English, French or German, but all those in the 
first two parts are in English. The journal is attract- 
ively produced, and the editors are to be congratulated 
on the care which they have devoted to practically 
all the small points which make a journal convenient 
to use. The only obvious criticism is that the pages 
were uncut. It is hoped that this small fault can 
be remedied. 

The first parts of the new journal contain a number 
of interesting papers on hormones and vitamins, and 
on drugs which antagonize these natural substances, 
on the precursor of acetylcholine, on the normal 
occurrence of piperidine in the urine and its pharma- 
cological properties, on biological standardization, on 
sulphonamides, and on the fate in the body of 
eyanides, alcohol, procaine and penicillin. This 
brief list gives some idea of the range and interest 
of the subjects covered. All good medical libraries 
will have to subscribe to this new journal. The price 
of each volume is 35 Danish kroner, post paid ; the 
publisher is Einer Munksgaard, Nérregade 6, Copen- 
hagen, Denmark. 
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Universities Federation for Animal Welfare : Oxford 
Branch 


The inaugural meeting of the Oxford branch of the 
Universities Federation of Animal Welfare was held 
on February 22. Dr. Edward Hindle, president of the 
Federation, gave an address in which he stressed the 
fact that the humane treatment of animals is not 
simply a national question, but also an international 
one, and therefore most appropriate for a university 
body. Cruelty, he said, is not usually deliberate, but 
generally the result of ignorance and carelessness, 
and one of the main objects of the Federation is te 
try to spread information which would lead to 4 
better state of affairs. A handbook on the care 0 
laboratory animals, dealing with the health, feeding, 
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-“METHUEN>} 


Prospects of the 
industrial Areas of Great 
Britain 


cab By M. P. FOGARTY 

his important study is the first volume to 
appear in the Nuffield College Social Reconstruction 
Survey series, edited by G. D. H. Cole and A. D. 


Lindsay. Demy 8vo. 32s. net 


Voluntary Social 
Services 


Their Place in the Modern State 
Edited by A. F. C. BOURDILLON 
The second volume of the Nuffield College Social 
Reconstruction Survey series. It deals with one of 
the important problems facing post-war 
Britain—how to combine public and private 

action in the field of social service. 
Demy 8vo. 


Crops and Tillage 
J. C. NEWSHAM 
Revised by J. GUNSTON 

_ Author of To Be a Farmer, etc. 
This valuable guide to the underlying factors 
upon which successful farm practice is based 
has been thoroughly revised and brought up 
to date. A preface by Viscount Bledisloe is 


included. Cr. 8vo. 8s. 6d. net 


Intelligence Tests for 
Young Children 


_ ©, W. VALENTINE 
A collection of tests by means of which a quick, 
approximate estimate may be made of the 
intelligence level of any school child from 2 to 
7 or 8 years of age. 
Cr. 8vo. 


Atomic 
_ By R. C. JOHNSON 
A new edition of the volume on Spectra in 
Methuen’s series of Monographs on Physical Sub- 
jects, now revised and brought thoroughly up 
to date. ’ 
F’cap 8vo. 5s. net 


Telepathy 
An Outline of its Facts, Theory and 
Implications 
By WHATELY CARINGTON 
A scientific examination of the facts, with a 
statement of the new association theory and its 
repercussions. 
Second Edition. 


The U.S.S.R. 


An Economic and Social Survey 
By S. P. TURIN 
Lecturer in Russian Economic History in the 
University of London 
“The book is so good that one can safely 
anticipate it will have a long and useful life.” 
—Nature. 


16s. net 


2nd edition. 4s. net 


Demy 8vo. 12s. 6d. net 





With numerous maps. 
Second Edition. 


== Methuen & Co. Ltd., 36 Essex St, W.0.2 ==! 


Demy 8vo. 
16s. net 


CMO) TS O89 
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EXPECTED THIS MONTH 
An Introduction to 


Industrial Mycology 

By G. SMITH, M.Sc., F.R.LC. New (Third) Edition, 
revised. 268 pp., 143 photomicrographs. (Mar. 7.) 20s. net 

“This is one of those useful books about one branch of 
science written for those who have specialized in another 
sphere of knowledge. . . . For a work of reference it is 
easy to read, and the reader is led beyond the immediate 
horizon by good lists of references, and a section upon 
mycological literature A very welcome and pleasing 
exposition of a little-known subject.”—Nature (of 
previous edition). 


Forensic Chemistry 


and Scientific Criminal Investigation 
By A. LUCAS, O.B.E., F.R.1.C., formerly Director of 
the Chemical Dept., Egypt. New (Fourth) Edition. 
336 pages. (March 14.) 25s. net. 

4 revised and enlarged edition of a manual which is 
easily first in its field ; of the greatest importance to those 
likely to be consulted in legal cases, and of extreme interest 
to many other scientists too. 

A Textbook of 


Forensic Pharmacy 


By THOMAS DEWAR, Ph.D., B.Pharm , B.Sc.(Lond.), 
Ph.C., of the Middle Temple, Barrister-at-Law ; 
Examiner to the Pharmaceutical Suciety of Great 
Britain. 270 pages. ros. 6d. net. A concise and lucid 
presentation of all those legal aspects of pharmacy 
ordinarily taught to those studying for the qualifying 
examinations of the Pharmaceutical Society of Great 


Britain. 





NOW IN STOCK 


Geology for Engineers 

By F. G. H. BLYTH, M.Sc., F.G.S. New (Second) 
Edition. 338 pages, 141 diagrams, 16 plates. 21s. net. 

“No book, of like size, could be expected to provide for 
engineers a better or more comprehensive exposition of 
geology and its application to engineering.”"—The Surveyor 
(of first edition). 

Lake & Rastall’s 


Text-Book of Geology 
Fifth Edition, revised by R. H. RASTALL, Sc.D., 


F.G.S. 5.0 pages, 129 diagrams, 56 photos. 25s. net. 
“A clearly written and well-balanced introduction to 
geology . . . the variety of topics dealt with is very 
striking: there are few general problems in geology 
which are not touched upon.’’—Geological Magazine. 


The Economics of 
Poor Land Arable Farming 


By S. M. MAKINGS, Ph.D.,) B.Sc.(Econ.), N.D.A. 


With four maps. 18s. net. 
An examination of a problem of national importance, 


as exemplified by three typical areas in the Midlands ; 
with valuable conclusions. ‘‘One of the most useful books 
on agricultural economics which has appeared for some 
time.” —Agriculture. 

Descriptive leaflets and new Scientific List avatiable. 


@ EDWARD ARNOLD XK COm@ 


4) & 43. MADDOX ST. LONDON. W:1 
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BEIT MEMORIAL FELLOWSHIPS 
FOR MEDICAL RESEARCH 

NOTICE is hereby given that an ELECTION of 
JUNIOR FELLOWS to begin work on October 1 
will take ae in July 1946. Junior Fellowships 
are normally of the annual value of £500 for three 
years; but candidates, vounger than those usually 
elected or whose promise for medical research must 
be judged mainly on work outside that field, may 
be awarded a lower rate of £400 for the first two 
years. Candidates are asked to state whether they 
would be unable to accept this lower initial rate. 

Candidates must have taken a Degree in a Faculty 
»f a University in the British Empire or a Medical 
Diploma registrable in the United Kingdom. 
Elections to Junior Fellowships are rarely made 
above the age of thirty-five years. 

The Trustees are desirous of further research in 
Mental Diseases and in the general allotment of 
Fellowships will give some preference to a candidate 
proposing research on approved lines in that subject. 

Applications from candidates should be received 
by May 14. 

Owing to the disturbance caused by the War, it is 
necessary for candidates to submit evidence that 
they could be given accommodation in the Depart- 
ments where they propose to work. 

Forms of application and all information may be 
obtained by letter only addressed to :—Dr. A. N. 
Drury, C.B.E., F.R.S., Secretary, Beit Memorial 
Fellowships for Medical Research, The Lister Institute, 
Chelsea Bridge Road, London, S.W.1. 

For Overseas candidates, forms of application 
may be obtained from:—The Secretary, South 
African Medical Council, P.O. Box 205, Pretoria, 
South Africa; The Secretary, Universities Com- 
mission, Box 4061, G.P.O., Sydney, Australia; The 
Department of Health, Wellington, New Zealand ; 
The Canadian Medical Association, 184 College 
Street, Toronto, Canada. 


COMMONWEALTH OF 
AUSTRALIA 
COUNCIL FOR SCIENTIFIC AND 
INDUSTRIAL RESEARCH 

APPOINTMENT OF OFFICER-IN-CHARGE, 

METEOROLOGICAL PHYSICS RESEARCH 

Applications are invited for appointment as 
Officer-in-Charge, Meteorological Physics Research. 

Duties : To take charge of research in meteorolo- 
gical physics. At present no work of this nature is 
being undertaken by the Council and the successful 
applicant will be expected to develop a research 
laboratory and a programme of research in longer 
range and more fundamental problems in meteorolo- 
gical physics. This aspect of the work of the Council 
will be carried out in very close collaboration with 
the Commonwealth Meteorological Bureau. 

Qualifications : University degree in science with 
mathematics and/or physics as a major subject or 
squivalent qualifications. Research experience in 
meteorology would be desirable. 

Salary: Commencing salary will be determined 
within the range £A1,000-£A1,250 p.a. nominal. 
NOTE: The present cost of living adjustment to 
the above nominal salaries is an additional {A40 p.a. 

Subject to a satisfactory medical examination, the 
successful applicant will be appointed initially on 
probation ; after the expiry period of 12 months, if 
confirmed in his appointment as an officer of the 
Council, he will be eligible to contribute to, and 
receive benefits from, either the Commonwealth 
Superannuation Fund or the Commonwealth Provi- 
dent Fund. 

Applications, stating date of birth, nationality, 
present employment, particulars of qualifications 
ind experience, accompanied by copies of not more 
than four testimonials, should reach the Secretary, 
Australian Scientific Research Liaison Office, 
Australia House, Strand, London, W.C.2, not later 


than March 29, 1946. 
(signed) G. A. COOK, 





Council for Scientific aud Industrial Research, 
314 Albert Street, 

East Melbourne, C.2, 

Victoria, Australia. 


NATIONAL HOSPITAL 
QUEEN SQUARE 
RESEARCH FELLOWSHIP 

The Board of Management propose to elect, not 
later than April 1046, to a Research Fellowship in 
the field of Neurology. The successful candidate 
must have a medical degree and will be expected to 
devote his whole time to research. The stipend will 
be not less than £600 per annum, with an allowance 
for expenses connected with research. The election 
will be, in the first instance, for one year, with the 
possibility of re-election for a further period. Further 
details may be obtained from the Secretary, The 
National Hospital, Queen Square, W.C.1. 








THE BRITISH IRON AND STEEL 


RESEARCH ASSOCIATION 

ENGINEERS required by the Plant Engineering 
Division of the above Association to carry out 

tational research in the Iron and Steel Industry. 
University degree and/or other recognized qualifica- 
tion and membership of the appropriate professional 
institution ——— Higher degree an advantage 
and a and experience in heavy engineer- 
ing industry essential. Research work and experi- 
ence in Iron and Steel Industry desirable. Salary 
according to age, qualifications and experience. 

One MECHANICAL/ELECTRICAL ENGINEER. 
Experience as Technical Secretary to Committees 
and General Assistant to Head of Division. Draw- 
ing up of programmes of research and preparation of 
reports. Co-ordinating and organising ability and 
a certain amount of experimental work. Knowledge 
of shorthand and technical German an advantage. 

One MECHANICAL ENGINEER and one 
ELECTRICAL ENGINEER. Wide general expe- 
rience and sound knowledge of the design and main- 
tenance of heavy engineering plant with special 
experience of the application of gas turbines and 
specifications and designs for steelworks E.O.T. 
cranes. 

One CIVIL AND STRUCTURAL ENGINEER. 
Wide general experience and sound knowledge of the 
design and layout of large engineering works and 
work buildings with special experience of the funda- 
mentals governing layout, the requirements of 
buildings to cover plant and specifications and 
designs for steelworks E.O.T. cranes structures. 

One FUEL TECHNOLOGIST. Wide general 
experience and sound knowledge of the fundamentals 
and practice of heat and energy production and 
utilisation with special experience of high tempera- 
ture technique poate in the metallurgical 
industry. 

Allappointments are superannuated under F.S.S.U. 
Written applications only, quoting Plant Engineering 
Division with full curriculum vitae to Personnel 
Officer, The British Iron and Steel Research Asso- 
ciation, 11 Park Lane, London, W.1, by March 20, 
1946. 





THE ROYAL SOCIETY 
GOVERNMENT GRANT FOR SCIENTIFIC 
INVESTIGATIONS 

Applications for grants from the first allotment of 
the Government Grant for Scientific Investigations 
for the year 1946 should be made as soon as possible 
on forms of .application to be obtained from the 
Assistant Secretary of the Royal Society, Burlington 
House, London, W.1. No application can be con 
sidered which is received later than March 31, 1946. 

Applicants must be of British nationality. Grants 
can be made for the promotion and support of scienti- 
fic research and for the assistance of scientific expedi- 
tions and collections, but not in aid of publications. 


UNIVERSITY TEACHER OF 
PHILOSOPHY 


The University of Alberta invites applications for 
the post of Assistant or Associate Professor of 
Philosophy (salary ranges $2,700—$3,300 or $3,400- 
$4,000); rank dependent upon qualifications and 
experience of successful candidate ; appointment to 
be effective September 1, 1946. 

Applications, stating age, nationality, and other 
personal information, —— of academic and 
other qualifications and experience, and names and 

of references, should reach before April 30 
the Dean, Faculty of Arts and Science, University 
of Alberta, Edmonton, Canada. 


UNIVERSITY COLLEGE 
SOUTHAMPTON 
CHAIR OF ZOOLOGY 
Council invites applications for appointment to 
the Chair of Zoology. The successful applicant will 
be required to take up his duties on Oct 1, 1946. 
Applications from members of H.M. Forces will be 
we . The salary offered is £1,000 per annum. 
The area is one which offers scope for freshwater 
biological research. Further particulars of the 
appointment may be obtained from the Registrar, 
to whom applications should be subsnitted not later 
than March 31, 1946. 


THE MEDICAL COLLEGE OF 
ST. BARTHOLOMEW’S HOSPITAL 
IN THE CITY OF LONDON 
WEST SMITHFIELD, E.C.1 

Applications are invited for the post of DEMON- 
STRATOR in PHYSIOLOGY and PHARMACO- 
LOGY, required to commence duties on April 1 
1946, salary £350 per annum. Applications should 
be addressed to the Dean of the Medical College, 
before March 15, 1946, from whom further parti- 
culars may be obtained. 














THE UNIVERSITY O! 
LIVERPOOL 
A RESEARCH FELLOW IN ORTH 
SURGERY 

The University invites applications { 
of whole-time Research Fellow in 
Surgery, with emoluments up to £450 ; 
according to qualifications and experie: 
in the first instance for one year, but re: 
a further period of one year. 

Applications giving particulars of 
and experience, together with the nar 
referees, should be received by the und 
later than March 15, 1946. 

STANLEY DUMBELL, 


Negistrar, 


THE UNIVERSITY OF SHEFFIELD 

LECTURER IN THE DEPARTMENT OF 
ELECTRICAL ENGINEERIN 

Applications are invited for appoi 

Lecturer in the Department of Electrica! 

ing. Commencing salary {450 per ar 

war-time marriage and children ov 

superannuation provision under , 

Superannuation Scheme for Universiti 

particulars may be obtained from the 

with whom applications should be lodged 
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NORTHAMPTON POLYTECHNIC 
ST. JOHN STREET, LONDON, E.C.1 
Applications are invited for the post t 
JRER in the PHYSICS DEPARTMENT 
Salary in accordance with London Burnhan 
Seale for teachers in Technical Institutior 
Conditions of appointment and form of 
on request to the Secretary. 
S. C. LAWS, O.B.E., M.A 


Principa 


UNIVERSITY OF SYDNEY 
-Applications are invited for the position 
SENIOR LECTURER in PHYSICS. Salary £600 
£750, according to qualifications. Reasonable 
travelling expenses allowed. Applicants must have 
—_ honours degree and experience ir hing at 
niversity level. Applications wit! 
must reach the Registrar, Unive 
Sydney, N.S.W., Australia, not lat« 
1946. 





teac 





ROYAL HOLLOWAY COLLEGE 
(UNIVERSITY OF LONDON 
APPOINTMENT OF A LecTURER In Maruemat 
The Governors invite applications for the abc 
post, which is open to men or women. Applicati« 
are required not later than March 25, 1946. ‘Full 
rticulars may be obtained from the Principal, 
oyal Holloway College, Englefield Green, Surrey. 


ROYAL HOLLOWAY COLLEGE 
(UNIVERSITY OF LONDON) 
APPOINTMENT OF AN AssISTANT LECTURER AND 
DEMONSTRATOR IN PH ysics 
The Governors invite applications for the above 
post, which is resident and o to women only 
Applications are required not later than March 25, 
1946. Full particulars may be obtained from the 
Principal, Royal Holloway College, Englefield Green, 

Surrey. 








UNIVERSITY COLLEGE 
SOUTHAMPTON 


There is a vacancy for an assistant in the Library 
at a salary of £250 annum. Candidates must 
have had training in Librarianship and should hold a 
University degree. Further particulars may be 
obtained the Registrar, to whom applications 
must be submitted by March 9, 1046. 


LONDON(ROYALFREEHOSPITAL) 
SCHOOL OF MEDICINE FOR 
WOMEN 
(UNIVERSITY OF LONDON) 

8 HUNTER STREET, BRUNSWICK SQUARE 





ASSISTANT LABORATORY TECHNICIAN 
for the PHYSICS DEPARTMENT required im- 
mediately. Ex ce in a Physics Laboratory 
essential. Initial salary not less than £3 per week. 
Applications giving particulars of age, qualifications, 
experience, etc., to be sent to the Warden and 
Secretary as soon as possible. 
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Makerere College, Uganda. Applica- 
tions from men Or women are invited for the follow- 
ing POSTS of Resident TUTORS :— (a) in MATHE- 
yaTics; (b) in CHEMISTRY ; (c) in PHYSICS ; 
(jin BIOLO“ a — in PLANT BIOLOGY ; 
iq in GEOG RAPHY. 

Candidates must be Graduates. Research quali 

advantage. Teaching experience in 
(aiversity or Technical College desirable. The 
appointments, probationary for first two years, are 
mo the scale £400 by £25 to £600 by £30 to £840, 
sint of entry being determined by qualifications. 
but furnished quarters provided free of rent and 
nutes. The College is residential. All teaching i: in 
English. The two-year Academic Courses in Arts o~ 
Science and the subsequent professional training in 
Teaching, Medicine, Agriculture, or Veterinary 
Science are being developed to University standard 
2 preparation for the establishment of the Institu 
tion as the University College of East Africa 
OF igplications, stating age, qualifications, accompanied 
by copies of two recent testimonials, and names of 
two references, should be sent to Secretary, Makerere 
College Committee, 28, Grosvenor Street, London, 
with Wl, by March 22, 1946 

Chelsea Polytechnic, Department of 
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I oogy. Laboratory Staff. The following posts 
BarG «vacant: For ZOOLOGY: Laboratory Steward, 
Ma sic salary scale £190-£250 p.a. 


Applicants should 
»% years of age or over. For BOTANY and 
WCROBIOLOGY: Two Laboratory assistants, 
nges 35s. per week at 16, 40s. at 17, and a minimum 








The Chemical Society invites applica- 
tions from qualified persons for the position of 
ASSISTANT LIBRARIAN. Salary scale : Males, 
£200-£20-£450 ; Females, £275-£20-£425. Applica- 
tions, stating age, qualifications and experience, 
should be forwarded as soon as possible to The 
Librarian, The Chemical Society, Burlington House, 
Piccadilly, W.1. 





A vacancy occurs for a trained Bacterio- 
logical Assistant for research in Pharmaceutical 
Bacteriology. Candidates must possess a sound 
knowledge of practical bacteriology and sterilization 
methods. Applications, giving age, experience and 
qualifications to Box 527, T. G. Scott & Son, Ltd., 
9 Arundel Street, London, W.C.2. 


Semor Chemist experienced in fluor- 
escent materials and discharge lighting. An unusual 
opportunity occurs in the laboratory of a progressive 
manufacturing company. Only first-class men with 
right qualifications and background should apply, 
giving full details to Box No. 350F, L.P.E., 110, 
St. Martin's Lane, W.C.2. 


Senior Physicist required for research 
laboratory of electrical manufacturing company. 
Experience in gas discharge lamps and vacuum 
technique essential. Excellent opportunity for 
ambitious man with drive to enthusiasm. Apply to 
Box No. 355 B., L.P.E., 110, St. Martin's Lane, 
W.C.2. 

Physical Chemist. 











Textile concern in 


The National Institute of Agricultural 
Botany, Huntingdon Road, Cambridge, invites 
applications for the following posts : 

1. Senior Scientific Officer in charge of seed propa- 

gations, salary scale £520-£710. 

. Scientific Officer in charge of Horticultural 
Crops. 

. Scientific Officers for Seed Production Com- 
mittee : (a) in relation to Horticultural seeds ; 
(d) in relation to Agricultural seeds. 

. Scientific Officer for the Official Seed Testing 
Station. Salary scale for 2, 3 and 4 is £370- 
£470. 

. Assistant to the Secretary and Accountant, 
salary scale £300-£400. 

War Bonus will be additional in all cases. 

Further particulars of the above posts may be 
obtained from the Secretary. 

London 


Well-known East Manu- 
facturers require Junior Chemist with Cellulose 
Lacquer experience, or 1945 graduate. Reply 
stating experience, qualifications, age and salary 
required. Box No. 3138, c/o Dawsons, 129 Cannon 
Street, E.C.4. 


Qualihed person required for the labor- 
atory development of ethical pharmaceutical 
products. The position is permanent and offers 
scope to a person with a flair for this work. Pension 
cheme Apply by letter giving experience and 
salary required to Dr. Burgin, The Crookes Labor- 
atories, Gorst Road, Park Royal, N.W.10. 


Firm in North of England require the 
competent designer draughtsman for 
optical and electrical instruments. Applicants te 
state qualifications and full particulars. Box 530, 
T. G. Scott & Son, Ltd., 9 Arundel Street, London 
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Firm in the North of England require 
an optical lens computer. Please state qualifications, 
and all other particulars. Box 531, T. G. Scott & 
Son, Ltd., 9 Arundel Street, London, W.C.2. 

Chemist, aged 19, recently graduated 
with second class degree, seeks biochemical post. 
Reply Box P.176, T. G. Scott & Son, Ltd., 9, Arundel 
Street, London, W.C.2. 

All Purposes Lovibond Comparator for 
sale, with accessories and discs. Write for details, 
R. A. Robinson, 2, Balmoral Terrace, Jersey, C.1 











CLIMATOLOGY 


By BERNHARD HAURWITZ and J. M. AUSTIN 


Associate Professors of Meteorology, 
Massachusetts Institute of Technology 


9x 6 Illustrated 27s. 


ERE is a fundamental treatment of the principles of 
climatology and the distribution of the climates of the 
earth. Physical causes and variation in space and time have 
been stressed with special attention being paid to Koppen’s 


More than half the book is 


given over to detailed discussion and data on specific regions 
in terms of dynamics of the atmosphere, air mass types, 
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LABORATORY CHRONOGRAPH 


This instrument may be used to record simultaneously the occurrence of 
any three events which can be arranged to make or break an electric 
circuit. Time signals at the rate of 50 per second can be recorded to an 
accuracy of 00! second. The Chronograph may be driven direct from a 
small electric motor, or a suitable speed reduction gear can be supplied. 
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A six-pen Chronograph is also made. 


Full details are in SHEET 264-N. May we send you a copy? 
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(As illustrated) 
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ete., of vatious animals commonly kept in laboratories, 
will shortly be published on behalf of the Federation, 
which is also founding a research studentship for 
the investigation of more humane methods of dealing 
with rodent control. The occupant of this post will 
spend at least a year investigating the possibility of 
developing a more humane poison than those now in 
general use and also other methods of controlling the 
rodent population in a particular district. Dr. J. R. 
Baker said that in Great Britain obvious cruelty to 
animals has been almost eliminated, but much suffer- 
ing is still caused by thoughtless actions. Accurate 
knowledge of animal life is necessary, and the zoologi- 
cal departments of universities should be especially 
active in the cause of animal welfare. Major C. W. 
Hume, Chairman of the Federation, said that apathy 
towards the reasonable rights of animals is due 
partly to a reaction against cranks, but mainly to 
imperfect education in the sense of a lack of broad 
culture. The Universities Federation for Animal 
Welfare works in harmony with the Royal Society for 
the Prevention of Cruelty to Animals and kindred 
societies, and their functions do not overlap. During 
the present century science has been gradually coming 
into its own in public affairs, and many Government 
lepartments now have a staff of scientific advisers. 
The place of the Federation in the animal-welfare 
movement is somewhat analogous; but although 
most of its activities hitherto have had a scientific 
juality, there are other fields of thought and know- 
ledge to which it must turn its attention, notably 
jurisprudence, pedagogy and the psychology of man’s 
behaviour in relation to animals. The address of the 
Federation is 284 Regent’s Park Road, London, N.3. 


Indexing and Filing 

A ONE-DAY conference convened by the Association 
of Special Libraries and Information Bureaux was 
held at Friends House, London, on February 15, to 
discuss problems connected with the indexing and 
filing of unpublished material. Some hundred and 
fifty members and guests were present. The chair 
was taken by Captain Harry Ward, secretary of the 
Industrial Management Research Association, and 
papers were presented by Miss M. Shaw on “The 
Indexing and Filing of Correspondence in the Labora- 
tories of J. Lyons & Co., Ltd.’’, Dr. Holmstrom of 
L.C.I., Ltd., on “‘“Moot Points in the Filing of Business 
Correspondence” and Mr. K. S. Jefferies of the 
Treasury on “The Practice of the Civil Service’’. 
These were followed by Miss L. G. Thomerson of the 
Printing and Allied Trades Research Association, 
Mr. A. E. Dodd of the British Refractories Research 
Association, Mr. W. Ashworth of the British Cast 
Iron Research Association, and Miss D. Knight of 
the National Institute for Research in Dairying, who 
described the schemes used by their organisations to 
deal with technical data contained in correspondence, 
certificates of tests, technical reports and other un- 
published material. Interesting points that emerged 
from the discussion were the importance of the 
routine handling of such documents and the wide- 
spread misconception that ‘filing’ is an unskilled job. 
The Association of Special Libraries and Information 
Bureaux was urged to investigate the present facilities 
for training and to formulate the qualifications needed 
for such posts. If the demand is sufficient it is hoped 
to publish the proceedings of the conference together 
with a summary of the discussions. Non-members 
interested should notify the General Secretary, 
ASLIB, 52 Bloomsbury Street, London, W.C.1. 
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Green Crops for the Market 


THe Ministry of Agriculture and Fisheries is 
replacing Bulletin No. 53, “Cabbages and Related 
Green Crops”, by two. publications, which deal with 
the subject in greater detail. Bulletin No. 132, 
“‘Cabbages, Brussels Sprouts and Miscellaneous Green 
Crops” (Pp. 30+15 plates. H.M. Stationery Office. 
ls. Od. net) has now appeared. Ii has been produced 
by a committee headed by Mr. F. A. Secrett and is 
a really sound practical handbook. Such modern 
developments as irrigation and transplanting by 
machine are discussed; it seems important that 
irrigated soil should be worked soon after the water 
has been given, and mechanical planters should be 
used on soil which has been rolled. Firm planting is 
a necessity. In wet districts a ‘rucker’ or mechanical 
device for making small mounds of soil is drawn down 
the drills before planting. This drains away excess 
water from the young plants, for too much water is 
as bad as too little. One useful paragraph outlines 
routine measures of pest control in the seed bed, 
with applications of naphthalene, calomel and nico- 
tine or pyrethrum. A casual statement that liming 
provides a permanent cure for club-root disease will 
strike a north of England grower as too facile a dis- 
missal of the problem; it does not seem to work 
there or in Scotland. The rest of the advice about 
pests and diseases is sound, however, and the 
grower will find very useful information about 
cultivation, manuring, varieties and marketing. A 
calendar for the production of cabbage and savoy 
throughout the year in the south of England is given, 
and local practices in the main production centres 
are described. ‘‘Miscellaneous Green Crops” men- 
tioned in the title include sprouting broccoli and 
kale. 


Behaviour of Bees when Foraging 


In the Journal of the Royal Society of Arts (August 
1945), Dr. Colin G. Butler of the Rothamsted Experi- 
mental Station discusses this subject. It appears 
that when a bee works a group of plants, she almost 
always alights on one particular plant and re- 
turns to it when about to take off for the homeward 
journey back to the hive. The factor which decides 
whether a young bee will become a member of a 
fixed ‘population’ of a foraging area is the time 
taken to fill her honey-sac. If this takes longer than 
30-60 minutes she will wander to another area. If, 
on the other hand, she has collected a full load in a 
given time she makes orientation flights over the 
area before returning to the hive, observing land- 
marks by means of which she can locate it again. 
On subsequent foraging expeditions she flies straight 
to this area upon which she has decided and continues 
to visit it. The author also discusses the value and 
importance of bees in the pollinating of orchards. 
Fruit-growers are often willing to pay good prices 
to beekeepers who are willing to move their hives 
into orchards for four or five weeks while the trees 
are in bloom. Dr. Butler points out that as much as 
£3 has been paid for the use ef a colony of bees 
during this period. The average rent seems to be 
about £1 per colony, and the author would like to 
see &@ minimum strength of colony for pollination 
decided upon on a systematic basis. Whether the 
honeybee is a more efficient pollinator than various 
other insects is a question that is sometimes asked ; 
but Dr. Butler believes that bees as a group are 
better in this connexion than flies, moths, etc. 
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Club for Research on Ageing 


In 1939 a Club for Research on Ageing was estab- 
lished. This actually represents a team of medical 
and scientific research workers for study and research 
on ageing, and is not a society in the ordinary sense 
of the word. There are branches of the Club in Great 
Britain, the United States, France, the Argentine, and 
also members in Denmark and Switzerland. A branch 
in Sweden is in process of formation. The governing 
bodies of the branches are as follows—Great Britain : 
Prof. G. R. Cameron, Prof. E. C. Dodds, Sir 
Robert Robinson (chairman), Lady Robinson (hon. 
treasurer), Prof. \M. J. Stewart, Dr. V. Korenchevsky 
(hon. secretary); United States: Prof. W. de B. 
MacNider (chairman), Dr. E. J. Stieglitz (secretary) ; 
with executive committee, Prof. E. V. Cowdry 
(chairman), Prof. A. B. Hastings and Prof. H. 8. 
Simms ; the Argentine: Prof. B. H. Houssay 
(chairman) and Dr. E. E. Krapf (hon. secretary) ; 
France: Prof. R. Courrier (hon. secretary). 

There are only seventy-five members of the Club, 
which is limited to scientific and medical research 
workers who are engaged in, or direct, research on 
ageing or promise to do so, and who belong to qualified 
research laboratories or hospitals. Lord Nuffield and 
later the Nuffield Foundation generously supported 
a scheme of clinical research work carried out in 
co-operation with the London County Council at one 
of the Council’s hospitals (Tooting Bec Hospital). 
The results of these clinical trials are now being 
examined. At the end of 1944, Lord Nuffield also 
gave a donation of £3,000 in order to establish an 
experimental laboratory for research on ageing, the 
Gerontological Research Unit, at present housed at 
the Departments of Zoology and Physiology of the 
University of Oxford; the head of the Unit is Dr. 
V. Korenchevsky. The American branch of the Club 
has had annual conferences, at which the schemes of 
research were discussed and planned, a museum of 
senile tissues was established, clinical research on the 
effects of Vitamins on old persons was started at the 
Elgin Hospital, and finally a Journal of Gerontology 
was started. For the latter purpose a “Gerontological 
Society, Inc.” was formed, consisting of the members 
of the American branch; the editor-in-chief is Dr. 
Robert A. Moore, professor of pathology of Washing- 
ton University. The committee on publications con- 
sists of Profs. Roy G. Hoskins (chairman) and 
W. de B. MeNider, and Drs. P. Bronson, L. K. 
Frank and E. J. Stieglitz. The correspondent for 
Great Britain is Dr. V. Korenchevsky. The Journal, 
which will be published quarterly, will contain 
reviews and abstracts on gerontology as well as 
original papers. The address of the Journal is 507 
South Euclid, St. Louis, U.S.A. 


Treatment of Lupus with Calciferol 


THE promising results of the treatment of lupus 
by means of large doses of calcifero!l are discussed in 
an annotation in the Lancet (23, Jan. 5, 1946). Dr. 
G. B. Dowling and Dr. E. W. Prosser Thomas have 
so far treated in this way thirty-eight subjects 
suffering from lupus, and sixteen of them have 
been followed up for more than a year. Dr. Dowling 
eoncludes that all of them have improved, and the 
lesions of twelve seem to have disappeared entirely. 
One subject has experienced no return of the disease 
during the eighteen months since the treatment was 
discontinued. Most of the subjects had made poor 
progress under the influence of other remedies. The 
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treatment is cheaper and simpler than thx ra. 
violet rays and Finsen light often used, but the se 
of calciferol necessary may cause such toxic ts 
as nausea, loss of appetite and depression. }\ of 


the eight subjects who showed these symptoms «the 
toxicity of the calciferol had been having 150,00)... 
of it daily, and the symptoms of intolerance in | || of 
them disappeared when the dose was redu to 
100,000 1.u. It is possible that some of these  xic 
effects may be due to products of the irradiat of 
ergosterol used to produce the calciferol. Very .rge 


doses of it may also cause abnormal calcificat in 
the renal tubules and arterioles and other soft ti-_ 18s, 
and this fact must be taken into considerati: see 


also Proc. Roy. Soc. Med., 39, 96; 1945). 


University Grants 
Mr. Darton, Chancellor of the Exchequer. jas 
announced in a Parliamentary written answer that 


he proposes to ask Parliament to vote £9,450,000) for 
grants to the universities of Great Britain for 1941 47 


This is £3,800,000 more than was voted last ye It 
includes a further £2,250,000 for capital grants, a 
revote of £1,200,000 which has not been spent in 
1945-46, and an additional £100,000 for dental 
education. In order to encourage universities to plan 


future development over a term of years, he has told 
the University Grants Committee that he wil! be 
prepared, if good cause is shown, to ask Parliament 
to vote even larger capital sums. 


University of London 


Tue title of professor emeritus of aviation in the 
University of London has been conferred on Prof 
Leonard Bairstow, Zaharoff professor of aviation at 
the Imperial College of Science and Technology from 
1923 until his retirement in 1945. The title of pro- 
fessor emeritus of education in the University has 
been conferred on Sir Fred Clarke, director of the 
Institute and professor of education at the Institute 
of Education from 1936 until his retirement in 1945. 
The title of professor emeritus of plant physiology in 
the University has been conferred on Prof. T. G. 
Hill, professor of plant physiology at University 
College from 1929 until his retirement in 1945. 

Prof. Wilson Smith, since 1939 professor of bacteri- 
ology in the University of Sheffield, has been 
appointed to the University chair of bacteriology 
tenable at University College Hospital Medical 
School. Prof. V. Gordon Childe, sinee 1927 Aber- 
cromby professor of prehistoric archeology in the 
University of Edinburgh, has been appointed to the 
University chair of prehistoric European archxology 
and to the directorship of the Institute of Arche- 
ology. 

Brigadier T. S. J. Anderson has been appointed 
externa! registrar of the University as from March | 
in succession to Mr. A. Clow Ford, who has been 
appointed director of extra-mural studies. 

The degree of D.Sc. has been conferred on Mr. N. F. 
Maclagan, of Middlesex Hospital Medical School. 


Rockefeller Travelling Fellowships in Medicine 


Tae Medical Research Council announces the 
resumption of the pre-war arrangement whereby it 
was enabled to award medical travelling fellowships 
generously provided by the Rockefeller Foundation of 
New York. For the current academic year, the 
Council has awarded fellowships to the following : 
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Vr. G. S. Dawes, Department of Pharmacology, 
University of Oxford; Dr. J. L. Henderson, first 
sistant, Department of Child Life and Health, 
University of Edinburgh; Dr. R. 8S. Illingworth, 
ate officer-in-charge of a medical division (Lieuten- 
ant-Colonel, R.A.M.C.) ; Mr. R. M. Mayon- 
White, Physiological Laboratory, Armoured Fighting 
Vehicles School, Lulworth; Dr. W. A. Law, late 
ficer-in-charge of a surgical division (Lieutenant- 
Colonel, R.A.M.C.) ; Mr. N. H. Martin, late assistant 
jirector of pathology, 21 Army Group and B.A.O.R. 
Lieutenant-Colonel, R.A.M.C.); Dr. R. L. Richards, 
wsistant physician, Neurovascular Unit, E.M.S. 
Hospital, Gogarburn, Edinburgh. Drs. Henderson 
und Illingworth were awarded fellowships in 1939, 
but were unable to take them up owing to the War. 
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Comet Timmers (1946a) 

Posrrions of this comet have been recorded by 
several British observers, and an orbit has been 
omputed by Dr. M. Davidson. Another orbit was 
omputed by Cunningham from earlier observations, 
and the elements of both orbits are given below and 
also an ephemeris. It is approaching the sun and 
receding from the earth and is not likely to become a 
spectacular object. At the beginning of March its 
listances from the sun and earth are 1-8 and 1-07 
astronomical units respectively. 


ELEMENTS OF THE OnBIT OF Comet TIMMERS. 


Davidson 
1946, April 14-341 U.T 


55° 01’) 


Cunningham 
T 1946, April 18-820 U.T 
o 58° 2 


Q 128 46 p1946-0 12s 56 /1046-0 
¢ 1 6763 1-719 
Ephemeris 
March I 0 on soon 4 Or" 37 
9-0 7 54-9 71 46 


T Coronz Borealis 


Tus star is fading rapidly. On February 19 its 
magnitude was 8. The earliest observation in Great 
Britain of the star was made by a boy of fifteen, 
M. Woodman, 61 Queen’s Hill Crescent, Newport, 
Mon., who reported his observation to the Astronomer 
Royal. A note on the spectrum of the star, from the 
Solar Physics Observatory, Cambridge, appears 
m p. 270 of this issue. 


Announcements 


THe Committee of Privy Council for the Organisa- 
tion and Development of Agricultural Research has 
appointed Mr. Thomas Dalling, director of the 
Veterinary Laboratory of the Ministry of Agriculture 
ind Fisheries, to be a member of the Agricultural 
Research Council, in succession to Mr. John Smith, 
whose term of office has expired. 


Dr. N. E. ODELL, president of the Arctic Club and 
ecturer in geography in the University of Cambridge 
luring 1932-40, is visiting Norway, Sweden and 
Denmark to lecture by invitation to learned societies, 
and also under the auspices of the British Council to 
audiences, on British achievements in 
exp ration. 


gene ral 


Tue following appointments have been made in 
the University of Birmingham: Dr. P. B. Moon, 


reader in atomic physics in the University, to be 
assistant professor of physics ; Mr. C. H. M. Turner, 
Dr. J. W. 


to be lecturer in electrical engineering ; 





fide workers in agriculture. 
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Abbis, to be lecturer in bacteriology; Dr. R. H. 
Bolton, to be full-time medical officer of the 
University. 


THE Medal for Merit, highest civilian decoration in 
the United States of America for war-time service, 
has been awarded by President Truman to Colonel 
Sosthenes Behn, president of the International 
Telephone and Telegraph Corporation, ‘for excep- 
tionally meritorious conduct in the performance of 
outstanding services to the United Nations”. As 
president of the International Telephone and Tele- 
graph Corporation, Mr. Behn fostered extensive 
research and development on radio and telephone 
equipment ; he also visited France and Belgium to 
re-organise communications laboratories, which en- 
abled the latter to reproduce mobile radio equipment. 


Aw exhibition to provide an opportunity for trade 
and research organisations to inspect the facilities of 
The Metallurgy Division of the Royal Aircraft 
Establishment will be held in the laboratories at 
Farnborough during March 5-8 and March 11, from 
9.30 a.m. to 4.30 p.m. 


THE Miners’ Welfare Commission invites applica- 
tions for a limited number of part-time day advanced 
mining scholarships tenable, as from September next, 
at approved institutions providing day classes in 
advanced mining instruction. Candidates for these 
scholarships must be wage-earning coal mine-workers, 
at least seventeen years of age on September 1, and 
have attended an approved part-time senior mining 
course. Application forms can be obtained from the 
principals of the mining schools. 


In accordance with its usual practice, Trinity 
College, Cambridge, announces the offer of a research 
studentship open to graduates of other universities 
who propose to go to Cambridge in October next as 
candidates for the degree of Ph.D. The value of the 
studentship may be as much as £300 a year. Candi- 
dates must not have reached the age of twenty-six 
before May 1. The College also offers, as usual, 
exhibitions of the value of £40 to students of 
Dominion and Colonial universities who wish to go 
to Cambridge next October as candidates for the 
degree of B.A., M.Litt., M.Sc. or Ph.D. A candidate 
for a studentship or exhibition should apply through 
the principal authority of his university, and his 
application should reach the Senior Tutor, Trinity 
College, Cambridge (from whom further particulars 
may be obtained) by May 1. 


THE Ministry of Agriculture and Fisheries invites 
applications for: (1) ten senior scholarships, tenable 
at university departments of agriculture, agricul- 
tural colleges or veterinary colleges. for degree or 
diploma courses; (2) six extended junior scholar- 
ships (for those who have already held junior awards) ; 
and (3) sixty junior scholarship>. tenable at farm 
institutes or similar institutions. The, scholarships 
are open to the sons and daughters of agricultural 
workmen and to persons who are themselves bona 
The usual method of 
selection is by interview. Candidates for senior or 
junior scholarships must have attained the age of 
seventeen and sixteen years respectively by Sep- 
tember 30, 1946. Forms of application (to be returned 
by April 30) may be obtained from the Secretary of 
the Ministry, Block 4, Bickenhall Mansions, Baker 
Street, London, W.1, or from the education offices 
of county councils. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications. 


Sulphonamides and Potato Starch Refection in the Rat 


In the last few years much work has been done, mostly in the 
United States, on the effect of ——— drugs on the synthetic 
activities of intestinal] bacteria. ese studies have yielded valuable 
information about the synthesis of vitamins and other substances in 
the gut and their availability to the host. As experimental animals, 
rats receiving purified diets supplemented with various vitamins have 
been largely used. It has occurred to us that rats displaying the 
phenomenon of refection’-*“, that is, the ability to grow and thrive 
in the absence of the vitamin B complex from the diet, would be 
particularly suitable for such work. Refected rats are entirely de- 
pendent on their symbiotic microflora for the supply of certain essential 
factors ; any interference, therefore, with the activities of these micro- 
organisms can be easily detected. In the absence of an exogenous 
supply, metabolic balances of vitamin synthesis and utilization become 
possible with refected animals. Finally, refection renders rats in some 
resperts akin to ruminants‘, and a study of digestive phenomena in the 
refected rat may help to throw some light on these processes in the 
bovine. 

Young growing rats from our stock colony were given our refective 
diet** consisting of purified casein, 23; potato starch, 40; cane 
sugar, 17; ground nut ofl, 15; and salts, 5 per cent, supplemented 
with vitaming A and D as cod liver oil. This diet contains, in 100 gm., 
less than 0-8 «gm. of vitamin B, and no detectable amounts of ribo- 
favin. When the rats were well refected, as judged by healthy appear- 
ance and satisfactory growth, they were divided into groups which 
received different sulphonamides at the rate of 0-5 per cent added to 
99-5 per cent of the basa! refective diet. The following sulphonamides 
were tested : ote boldie: sulphathiazole, sulphasuxidine, sulpha - 
guanidine and sulphathalidine. Of these the first two are more soluble 
and are not + used as intestinal disinfectants: we included 
them, however, in the series as they are known to be highly effective 
in depressing the number of coliform organisms’. 

Fig. 1 shows the effect of the sulphonamides on the growth of the 
rats, and the accompanying table their effect on the excretion of 
vitamin B, and riboflavin by the same animals. Both vitamins were 
measured fluorimetrically, vitamin B, after zeolite purification, ribo- 
flavin by the method of Najjar et ai.’. 

It wil) be seen that all sulphonamides tested depressed markedly 
the excretion of the twe vitamins. It is of interest that even rats 
growing vigorously on the refective diet 
alone excreted no measurable quantities of 
vitamin B, in the urine. This is apparently 
the limiting factor in refection. It is 
significant that symptoms of beri beri were 
quite prevalent among the rats declining 
on the refective diet with sulphonamides. 
It will be recalled that Roscoe* was of 
the opinion, based on biological tests, 
that the vitamin B, content of refected 
feces is negligible, and that puzzling 
features have been noted concerning the 
intestinal synthesis of this factor in 
ruminants (cf. Kon*). Schweigert et al.’ 
have also found that with diets contain- 
ing lactose, sucrose or dextrin, the in- 
testinal synthesis of vitamin B, proceeds 
only with difficulty, while riboflavin is 
produced freely under the same con- 
ditions. 

The addition of p-aminobenzoic acid 
antagonized the sulphonamide action as 
judged by the rate of excretion of vitamin 
B, and riboflavin. Sulphapyrazine was 
least affected, and sulphaguanidine, as 
would be expected”, most. 

Cooking the food, which gelatinizes 
potato starch and renders it digestible, 
stops refection, and refected animals 
given a ccoked refective diet promptly 
decline in weight. The table shows the 
marked drop in the excretion of vitamin 
B, following a change from the raw to 
the cooked refective diet. Urinary ribo- 
flavin, on the other hand, increased, 
possibly because of mobilization of body | 


Weight (10 gm. intervals) 


stores. A similar phenomenon has been 
observed in man in the absence of vitamin 
B, and in starvation". 

Contrary to our earlier experience‘, we 
have found it now impossible to produce 
frank refection in a group of more than 
fifty rats after removal of the cecum. 
Values quoted in the table indicate a re- 
duction in the intestinal synthesis of 
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EXCRETION OF VITAMIN a AND RIBOFLAVIN BY RATS REX 
DIFFERENT DIETS. 


Vitamin B, Ribofia 
No. pegmn./rat/day ugm./rat 
of | Urine Faces Urine 

rats Free Total 


47-0 








Stock* 
— + porn a 
Refective 
+ suppageensine 
+ Sulphathiazole 
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+ Sulphathalidine* 
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Refective + sulphona 
Refective 
+ Sulpha pyrazine 
+ Sulphathiazole 
+ Sulphaguanidine 
+ Sulphasuxidine 
Refective, raw 
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* Animals still growing. t Animals not growing. 


died on the sulphapyrazine diet showed typical symptoms of s1:| phoo- 
amide poisoning, including rena) damage. On the other han |, rats 
declining on a diet containing onoenae made a prompt and 
spectacular recovery when given addition 5 per cent of dried 
brewers’ yeast. 

The growth-rate, on the whole, appeared to be best correlate: with 
the amount of free vitamin B, found in the faces, that is, vitamin B 
measured before enzymic hydrolysis with taka diastase. This is 
shown, for example, by the behaviour of two groups of rate receiving 
sulphathalidine, of which one was growing and the other losing ~ vight. 

‘otal leucocyte counts and differentia] cell counts of the blood were 
made at intervals during this study. The differences in blood picture 
between the various groups were not very marked. They are being 
studied further. 

Work on the effect of the sulphonamides on the synthesis of other 
vitamins is now in progress in collaboration with Dr. E. C. Bartor 
Wright of the Cereals Research Station, Ministry of Food 
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vitamins in such animals. 

The growth curves show that all sulphon- 
amides given, with the exception in one 
instance of sulphathalidine, interfered with 
the growth of the rats. The effects of 
sulphapyrazine. and of sulphathiazole 
were more immediate than those of 
the other drugs. It is likely that with these 
two sulphonamides, particularly the former, 
toxic effects were superimposed on the 
bacteriostatic action. S-veral rats which 
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Time (10-day intervals) 


diet , Refection established 
{=e , Death of one rat. 
+sulphathiazole Vitamin B, and riboflavin 
+sulphaguanidine é@stimated in urine and 
+sulphasuxidine faces. 
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VING Our thanks are due to Dr. R. Wien of the Biological Division of 
yessrs. May and Baker, Ltd., and to Dr. G. Brownlee of the Wellcome 
physiological Research Laboratories for gifts of sulphonamides used 
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Tats , 
and Electron Micrography of the Virus of Influenza 
arted Tae recognized elementary bodies of influenza are spherical with 
with lameters' of 30-100 millimicrons. These spheres are clearly evident 
nB a shadowed electron micrographs*, but such photographs also indicate 
is is the presence of elongated forms that have the diameter of the spheres 
ving ind frequently appear partly segmented into them. 

eight. Micrographs showing these objects have been made of prepara- 

i were tions from the PRS and Weiss strains of influenza A and the Lee 

ture train of influenza B, ultracentrifugally purified from the allantoic 
being tuids of diseased chicken embryos. Before photography, dried sus- 

easions On the usual collodion-covered screens were shadowed® by 
other the oblique evaporation on to them of ¢. 8A. of gold. 

arte 


as 


ttt 





SEVERAL FIELDS FROM GOLD-SHADOWED ELECTRON MICROGRAPHS 
OF PURIFIED INFLUENZA SHOWING FILAMENTOUS FORMS AS WELI 
48 SPHERICAL ELEMENTARY BODIES OF THE VIRUS. x c. 9,000. 





Elongated forms have been fairly common in preparations of all 
¢ viruses ; but they have been most frequent, and on the average 
much longer, in Weiss virus than in either of the other two. Some 
“ectron micrographs are reproduced herewith. The rods may be in 
‘amps with the ordinary spherical forms (bottom left) or they may 
“e isolated on the substrate. Occasionally tangled masses have been 
‘een in the Weiss virus (top, left). Most long forms have shown swell- 
M8, Some terminal and others resembling buds; these appear to be 
in Vatious stages of separation from the rest of the rods. It is not 


t 


tcommon to find several spheres attached in a string (top, right). 

me filaments, and some spheres, are relatively high and cast corre- 
long shadows ; others, both rods and ‘spheres’, are flatter 
bit much detail on their surfaces. 
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Similar forms have been sought in allantoic fluid from healthy 


embryos both before and after centrifugal sedimentation. Elongated 
objects have been seen in such pooeensens. but most of these have 
been crystals and none has, on being ‘shadowed’, resembled the long 
forms descri here. 

After studying a large number of shadowed electron micrographs 
of influenza virus, it is hard to avoid the conclusion that the association 
of long forms and spherical elementary bodies is significant. This 
suggests that electron microscopy offers a way of gaining new informa- 
tion about the fundamental nature of these viruses and the mech- 
anism of their growth and multiplication. Taken in @onjunction with 
related observations on preparations of the smaller virus of tomato 
bushy stunt*, it emphasizes the need to study viruses in crude as well 
as in highly purified states, and especially within the cells they invade 
Further examination of the influenza and other viruses with this in 
mind is under way. 

Vv. M. MosLey. 
RALPH W. G. WYCKOFF 

Nationa! Institute of Health, ‘ 
Bethesda, Maryland. 


Dec. 28. 


* Beard, J. W., and collaborators, J. Immun., 47, 261 (1943); 48, 
129, 361 (1944). 

* Williams, R. C., and Wyckoff, R. W. G., Proc. Soc. Exp. Biol. Med., 
8, 265 (1945). 

* Williams, R. C., and Wyckoff, R. W. G., J. 
(1944). 

* Price, W. C., Williams, R. C., and Wyckoff, R. W. G., 


Appl. Phys., 15, 712 


in the press 


Phenanthridine Compounds as Chemotherapeutic Agents in 
Experimental T. cruzi Infections 


It is generally agreed that infections with 7. cruzi do not respond 
to those chemotherapeutic agents which have been recognized as 
effective against trypanosomes of the 7. brucei class. The only drug 
which so far is stated to influence this South American trypanosome 
is the 4: 6 diamino-quinaldine derivative known as Bayer 7602 (Ac). 
A number of phenanthridine compounds prepared by one of us 
(L. P. W.*) have been investigated for action on a strain of 7. cruzi 
(for which we are indebted to Imperial Chemical Industries, Ltd., 
Manchester, which also put at our disposal a specimen of the acetate 
of the compound consisting of two 2-methyl-4-aminoquinoline groups 
joined in position 6 by a diallylmalonyl group, which, according to 
Fulton’, corresponds in its action to Bayer 7602). 

Several of the phenanthridine derivatives have shown marked chemo- 
therapeutic action in infected mice. It was necessary to determine 
accurately the behaviour of the trypanosomes in untreated animals, 
as this parasite tends to be somewhat variable in its pathogenic action. 
In the first place, as soon as parasites became abundant in the blood, 
fresh animals were inoculated (subcutaneously), since previous work 
with 7. congolense (Browning et al.* ; Calver*), which is highly sensitive 
to some phenanthridine drugs, has shown that the use of such an 
‘acme’ strain tended to remove certain of the irregularities. In more 
than 140 passages totalling more than 350 untreated animals, the 
trypanosomes after appearing in the blood became abundant (only 
one mouse failed to show this increase), and almost 82 per cent died 
of the infection within thirty daysymostly between the thirteenth and 
nineteenth days. The rest (about 18 per cent) showed a chronic 
course, surviving indefinitely ; in these the parasites became scanty 
or disappeared from the blood for considerable periods. Accordingly, 
in assessing the effect of treatment, it was necessary to allow for the 
occurrence of spontaneous suppression of the infection in a proportion 
equivalent to that shown by untreated controls. 

Treatment consisted of one subcutaneous injection given as soon 
as scanty parasites were detected in the blood. All animals which 
survived were kept for many months, their blood being examined 
almost every day for the first four weeks, at least twice weekly for 
another month and then at weekly intervals, but oftener in cases of 
relapse. ‘Cure’ was considered to result when the trypanosomes 
disappeared from the blood either at once or after becoming numerous 
for not more than two or three consecutive days. In some treated 
animals the parasites, after disappearing, reappeared occasionally 
but only in scanty numbers. This ‘suppression’ of the infection re- 
sembled the course in those controls which survived beyond the 
thirtieth day, but in the majority it was justifiably reckoned as a 
therapeutic effect, because it occurred in a much higher proportion 
of treated than of control animals; also, the period during which 
parasites were numerous in the blood was as a rule considerably 
shorter than in those untreated. 

With 3-carbethoxyamino-9-p-carbethoxyaminophenyl-10-methyl- 
phenanthridinium chloride (S 1544, formula I) and the corresponding 
methanesulphonate (S 1577), which is much more soluble in water, 
sufficient numbers have accumulated to permit the statement that 
chemotherapeutic action is exerted similar to that with Bayer 7602 (Ac). 
The details are as follows. Out of seventy animals which received 
doses ranging from the maximum tolerated (2-5-3 mgm. per 20 gm. 
body weight) to 0-4 of this amount, thirteen were cured and eighteen 
showed suppression. In the case of twenty-one animals receiving 
similar dosages of Bayer 7602 (maximum tolerated dose 10 mgm.— 
larger amounts cause severe necrosis, as noted by Fulton*), seven 
were cured and eight showed suppression. Of twenty-three mice which 
re, ived 0-2-0-3 of the maximum tolerated dose of the phenanthridine 
drugs, two were cured and six showed suppression, while out of six 
treated with the corresponding amounts of Bayer 7602 there was one 
cure and suppression in three animals. Accordingly, the range of 
activity is not very wide with either class of compound. It is of interest 
that 2 : 7-dicarbethoxyamino-9 : 10-dimethylphenanthridinium metho- 
sulphate (S 1582, formula IT), which lacks a phenyl ring in the 9 
position, has also shown significant therapeutic action, there being 
five cures and two suppressions in fourteen animals which received a 
similar dosage (the maximum tolerated dose is 2 mgm.). 
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The fact that cured animals and also those showing suppression of 


infection failed to develop an obvious infection when reinoculated, 


even many months later, indicates that with this trypanosome im- 
munity phenomena play a considerable part in conducing to the 


therapeutic effect. But treatment is more successful at an early stage 


of the infection than later, when parasites are numerous in the blood, 
the behaviour in this respect differing from that with 7. congolense’*-*. 
The results in the case of the higher range of dosage both of the 
phenanthridine compounds and Bayer 7602 (Ac) are highly significant. 
(We are indebted to Dr. R. A. Robb, Mathematics Department, 
University, Glasgow, for statistical information on this point.) 

The above phenanthridine compounds which influence 7. cruzi 
infections do not act on 7’. brucei or T’. congolense except in high doses. 
Others of the phenanthridine series have also shown some chemothera - 
peutic influence on T. cruzi; and the relations between such action 
and chemical constitution will be discussed in a later publication. The 
question of possible influence on the intracellular stage of the parasite 
has not been examined. 

The biological part of this work has been done with the support 
of the Medical Research Council. 

C. H. BROWNING. 
K. M. CALVER. 
M. W. LEcKIE. 
Bacteriology (~~ 
University, Glasgow. 
L. P. WALLS. 
Department of Scientific and Industrial Research, 
Chemical Research Laboratorv, 
Teddington, Middlesex. 
Dec. 14. 
Walls, L. P., Brit. Prov. Spec. Nos. 14478/43, 52/44 and 53/44. 
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Production of Diphtheria Toxin by the Submerged Culture 
Method 


TE success which has attended the submerged culture method for 
the production of penicillin has led us to inquire into the possibilities 
of producing diphtheria toxin by similar methods. The first step was 
to see if diphtheria toxin could be produced in flasks which were 
continually shaken so as to obtain growth throughout the medium 
instead of merely on the surface. 

We took, therefore, our routine papain digest broths and weak 
tryptic digest broths prepared essentially as described by Pope and 
Linggood', and sterilized them in 300 ml. amounts in one-litre conical 
flasks. They were then inoculated with our routine strain of C. 
diphtheria (Park Williams No. 8), and placed on a shaking machine 
whereby the contents of the flasks were rotated at approximately 
140 oscillaticns per minute. Prolific growth occurred throughout the 
medium and, after four days growth, 30-40 unite per ml. of diphtheria 
toxin were found to be present in the culture filtrates when tested by 
the usual flocculation test. The pH of such filtrates was, however, 
abnormally high, being often 9 or greater. Therefore in subsequent 
experiments we added much more maltose to our broths, namely, 
0-9 per cent instead of our usual] 0-3 per cent, and found growth and 
toxin production to be greater and the pH filtrates to be more normal. 
On a weak tryptic digest broth (total nitrogen content of 3-0 mgm. 
per ml., maltose content of 0-9 per cent) we have obtained 50 units 
per ml. of diphtheria toxin after only three days growth in such 
shaking cultures. 

This fact strongly suggests that, as is the case with penicillin, large- 
scale production many bacterial toxins may be carried out much 
more conveniently and much more quickly by submerged culture 
methods. 


Wellcome Physiological Research Laboratories, 
Beckenham, Kent. 
Oct. 26. 


F. V. Lineeoon. 


Pope, C. G., and Linggood, F. V., Brit. J. Exp. Path., 20, 297 (1939). 


NATURE 





March 2, 1946 , 


Absorption Spectra of the Exocrine Cells of the | 


\Creas 
In 1941 Caspersson, Landstrém-Hyden and Aquiloniy 
strated that the chromidia!l substance contained in the — 


exocrine cells and in other serous secreting elements had typi 
absorption spectrum in the ultra-violet region with a peak 2600 te 


As this substance showed a negative Feulgen reaction, they luded 
that it is a eT with a high content of nucleotid: of Tibo- 
nucleic ty In the apical part the cell containing th: anules 


they foun absorption curves of a protein type, but with a 


tion much lower than in the basal zone; they explain this 1.00" 
as due to the dilution of the secretion. Aer ? — 

I used an ultra-violet microscope with a monochromat similar 
to that described by Gersh and Baker*® to re-examine ¢ results 


obtained by Caspersson et al.; the absorption was determi micro- 
photometrically on especially calibrated plates. Details oi teeh, 
nique and full description of the results are reported elsew a 

I wish to refer here particularly to the differences observ 
absorption curves of the apical zone of the pancreatic cells as 
with the results of Caspersson ef ail. 
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Fig. 1. ULTRA-VIOLET ABSORPTION CURVES OF A FREEZE-D&IED 

AND DENATURED SECTION, 3u THICK, OF GUINEA PIG PANCREAS. 

Full line: absorption curve of the basa] part of an exocrine cell 

(cytoplasm containing chromidial sutstance). Broken line: 

absorption curve of the apical part of an exocrine cell (cytoplasm 
containing zymogenic granules’. 


As seen in Fig. 1, the basal part of the cytoplasm of the pan 
ereatic cell contains a substance with a maximum absorption at 
2600 A., corresponding to the nucleotides. The cytological! distribution 
of this portion of the cell corresponds exactly to the location of the 
chromidial substance. That these nucleotides are of the ribonucleic 
type was determined not only by the finding of a negative Feulgen 
reaction but also by digestion with the crystalline ribonuclease of 
Kunitz‘ which hydrolyses specifically the ribonucleic acid and thus 
causes the disa rapce of all the basophile staining substances 
of the cell. (1 wisi .—- my thanks to Dr. M. Kunitz for supplying 
me with the crysta nuclease.) 

The apical zone taining zymogenic granules gives the typical 
curve of a protein with intense absorption in 2400 A. and 2500 A 
These maxima are much higher than in the basal zone. From this 








Fig. 3 


FREEZE-DRIED DENATURED SECTION OF THE PANCREAS 


Fig. 2. 
(OB. 90, 0c 


OF A WHITE MOUSE; a )RON h EMATOXYLIN. 
cL. 


Fig. 3. FREE‘E-DRIED SECTION OF THE PANCREAS OF A WHITE 

MOUSE TREATED FOR AN HOUR WITH GLYCEROL AND AFTERWARDS 

DENATURED. THE ZYMOGENIC GRANULES ARE DISSOLVED. STAIN: 
IRON H#®MATOXYLIN. 
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it might be concluded that there is a higher concentration of protein 
ip the granules. As this result is opposed to that of Caspersson et al., 
to investigate the causes of this discrepancy. Caspersson 


ye tri 

h* his colleagues used material treated hy the freeze-drying method 
which, as is well known, does not denature many cellular proteins. 
In ov tions prepared also by the same method, we found that, 
when glycerol was added, the granules could no longer be seen. This 


observation induced us to use only denatured materia! for the absorp- 
tion studies, and to examine whether the difference between Cas- 
persson's results and ours was due to the solubility of the granules, 
a supposition which was also supported by Bensley’s results’, who 
found that the zymogenic granules of the pancreas are soluble in 


and dried sections of mouse, rabbit and guinea pig pancreas 
ordingly treated with glycerol and afterwards denatured with 
alcohol and stained with iron hematoxylin. Other sections, 
ated with glycerol, were used on controls. The results (Figs. 2 
3) show that the glycerol dissolves the zymogenic granules. 

From these experiments we conclude that in Caspersson’s results 
the low curves of absorption are not due to the dilution of the secre- 
tion, ae supposed by him and his collaborators, but to the solution of 
the granules through the glycerol treatment. 





E. DE ROBERTIS. 
Institute of General Anatomy and Embryology, 
Faculty of Medicine, 
Buenos Aires. 
Aug. 3. 
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Estimation of /{ +-)-Arginine in Protein Hydrolysates by the 
Use of /( +)-Arginine Decarboxylase 


THE estimation of &+)-lysine, XK —)-histidine, UX +)-ornithine 

—)-tyrosine and + )-glutamic acid in protein hydrolysates by the 
use of specific preparations of the corresponding amino-acid decarb- 
yxylases has been described previously’. A coliform organism has now 
been isolated which is specific for the decarboxylation of l( + )-arginine 
and has been deposited in the National Collection of Type Cultures 
under the reference number 7020. The organism is grown for 20-24 hr. 
st 25° C. in tryptic digest of casein containing 2 per cent glucose and 
the crop then centrifuged down and washed once in distilled water. 
The washed organism is made up into a thick cream in water, poured 
nto 5 vol. of ice-cold acetone and stirred vigorously until coagulation 
ecurs. The coagulum is filtered off on a Bichner funnel, washed 
mee with acetone and once with ether, dried under suction, powdered 
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satisfactory in practice to use the straightforward gas evolution and 
calculate results on the basis of a 95 per cent gas output. 

Under these experimental conditions, decarboxylation is specific 
for ( +-) arginine and there is no enzyme blank to be taken into account. 
The accompanying table shows results obtained by this method for the 
arginine content of various protein hydrolysates and catholytes pre- 
pared as previously described’. For comparison, values are given 
which were determined on the same solutions by Dr. Macpherson 
using a colorimetric method’. All manometric determinations were 
carried out in triplicate and very good agreement is found between 
the gas volumes measured. The gas evolution is complete in most 
cases within 20-30 min. of tipping the contents of the side-bulb into 
the reaction chamber. 







ERNEST F. GAL? 
Medical Research Council Unit for Chemical Microbiology, 
Biochemical] Laboratory, 
Cambridge. 
Oct. 3. 


39, 46 (1945). 
published ). 


Gale, E. F., Biochem. J 
* Mac pherson, H. T. (to be 


Acid Hydrolysis of Sulphapyridines 


SULPHAPYRIDINE (Mf and B 693) is readily hydrolysed by dilute 
mineral acids’. Many isomerides of sulphapyridine have been made 
and it has been found that the three isomeric derivatives from 
3-aminopyridine (3-(0-, m- and p-aminobenzenesulphonamido)pyri- 
dine) are stable to hot mineral acids. All but one of the derivatives 
of 2- and 4-aminopyridine which were tested were found to be more 
or less easily broken down to the corresponding aminopyridine and 
an aminobenzene sulphonic acid as is shown below 
sulphonamide refluxed for 30 min. with 15 per cent 

aqueous hydrochloric acid 
2-(0-aminobenzenesulphona mido)pyridine 
2-(p-aminobenzenesulphonamido)pyridine 
4-(p-aminobenzenesulphonamido)pyridine 


Conditions, 


35 per cent unchanged 
Complete hydrolysis. 
Complete hydrolysis. 


The rather surprising exception is 2-(m-aminobenzenesulphonamido)- 
pyridine, which is quite unchanged after the above treatment. De- 
rivatives of sulphapyridine substituted in the pyridine ring by carboxy 
(3 position), sulphonamido (5) or iodine (5), or substituted in the 
benzene ripg by chlorine (3-chloro-4-aminobenzene sulphonyl-) or 
methyl (3-methyl-4-aminobenzene sulphonyl-2-aminopyridine) are 
all completely broken down by the above treatment. 

In all cases fission takes place thus 


R.SO, NH.R’ 
(R, benzenoid ; 


H,O — R.SO,H NH, 
R’, pyridine residue). 


i +)-ARGININE CONTENTS OF PROTEIN HYDROLYSATES DETERMINED BY THE USE OF [1 +)-ARGININE DECARBOXYLASE 
Arginine-N as tota!] \ 
rotal Tota! Sample CO, Mean ( Corr. CO rotal 
Protein vol N liberated output output Arginine-N Colorimetri 
Found method? 
ml.) (mg! (mil (nl.) (nl.) (ul (mgm.) 
93 
Horse hemoglobin uM 1x2 i” Ox O68 101 12-4 6-92 6-95 
hydrolysate 6 
Hees 
2 
Lactoglobulin hydrolysate 100 235 aL 42 52-5 55 13°7 5°82 ry 
53 
74 
Edestin catholyte 1 70-6 1+ 75 75 79 19-7 27-9 28-6 
76 
Insulin catholyte 100 211 41° 2O5 216 13°45 6-36 6-35 
Casein hydrolysate 200 41 4-1* 251 285 34) 791 rary 





4-1* indicates 4 ml. evaporated down to 1-0 ml. as sample 


and finally dried overnight in vacuo. The acetone-powder so prepared 
an be used for the estimation of arginine without further purification 
and the dry powder retaine its arginine decarboxylase activity for 
some weeks. 

The action of the enzyme is to effect a quantitative decarboxylation 
of  +)-arginine to agmatine with the liberation of carbon dioxide 
which is measured manometrically. For estimation purposes a sus- 
pension of the acetone-powder, approximately 20 mgm./ml., is made 
up in 0-2M citrate-phosphate buffer pH 5-2, and 0-5 mil. used for 
each test. The enzyme suspension is placed in the side-bulb of a 
Warburg manometer, the main cup of which contains 1-5 ml. of 0-2M 
itrate-phosphate buffer pH 5-2, and 1-0 mil. arginine solution or 
sample to be analysed ; the manometers are shaken in a bath at 30° C., 
and the contents of the side-bulbs added after an equilibration period 
of 10 min. Using 1-0 ml. of 1/60 arginine, a series of eleven tests 
gave mean gas output = 354 wl.; standard deviation 2-7; range 
344-362. The output represents 95 per cent theury (= 373 wl.) and is 
constant at this value over the useful manometric range of 50-500 wl. 
If the retention of carbon dioxide is estimated by the ‘acid-tip’ method, 
then the output represents 98 per cent theory ; but it has been found 





2-(p-aminobenzenesulphonamido)quinoline is also completely broken 
down similarly, although experiments with weaker acid concentrations 
show it to be rather more stable than sulphapyridine. 

It was at one time considered that readiness of fission might be 
related to chemotherapeutic activity and that sulphanilic acid might 
be the real agent causing the activity of most sulphonamides, including 
sulphanilamide itself. However, the activity of sulphathiazole, which 
is relatively stable to acid hydrolysis, rather weakens this hypothesis. 
2-Benzenesulphonamidopyridine is quite stable to hot mineral acids 
and sulphadiazine is known to be broken down by this reagent in much 
the same way as is sulphapyridine. 

The above work was done in the laboratories of Messrs. May and 
Baker, Ltd., and thanks are due to the directors of that Company 
for permission to publish the results. 

M. A, PHILLIPS 
Chemistry Department, 
Derby Technical College 
Oct. 17. 


* Phillips, J. Chem. Soc., 9 (1941). 
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Hydrogen Peroxide Formed During the Combustion of 
Hydrogen and Oxygen 


It is well known that the chief product in the photochemical com- 
bination of hydrogen and oxygen is hydrogen peroxide. It is also known 
that hydrogen peroxide is a product of the thermal reaction, both in 
slow combustion at 550° C. and 1 atmosphere pressure (Pease') and 
in explosive combustion (Poljakow*) at low pressure. The quantities 
produced have not been sufficient to indicate whether the hydrogen 
peroxide is a primary product of the reaction or only a concomitant, 
resulting, for example, from recombination of hydroxy! radicals at the 
walls. We are obtaining in explosive combustion at low pressure a 
condensate containing up to 30 per cent hydrogen peroxide (grams 
per 100 c.c. of solution) in a continuous manner provided that the 
cooling is sufficiently rapid. The significance of the formation of so 
much peroxide is being further investigated. 

A. C. EGERTON. 
G. J. MINKOFF. 
Imperial College of Science and Technology, 
London, 8.W.7. 
Dec. 19. 


* Pease, J. Amer. Chem. Soc., 52, 5100 (1930); 53, 3188 (1931). 
* Poljakow, Leefanow and Nossenko, Acta Phys. Chem., U.R.S.S., 
441 (1939). 


Behaviour of the ‘Nucleolar Olistherozone’ 


THE first recognition of the relation between the nucleolus with the 
set of chromosomes was made in 1912, when 8. Nawashin' discovered, 
in certain chromosomes, what he called ‘satellites’. He noted that, 
in resting nuclei, the satellites are on the nucleolus and he stated 
them to be picked out by the respective sat-chromosomes, during the 
prophase. 

It was later on that McClintock’ stated that the satellite is not 
separated from the chromosome ey mitosis, being only removed 
from the remainder of chromosome, during the telophase, owing to 
the intercalary condensation of the nucleolus. It is in this removal 
of the satellite from the remainder of chromosome that, according to 
McClintock, what we call* the ‘nucleolar olistherozone’ originates. 

I thought, in 1939*-*, that the nucleolus, when condensing, would 
not extend the olistherozone, but the extension of this in the telophase 
would be the normal behaviour of these primary and autonomous 
formations and would correspond physiologically to a preparation of 
this zone in order to condense the nucleolus in it. 

Observations since 1939, carried out by me*, in a great amount of 
materia! of different species of higher plants, convinced me that the 
olistherozone is not extended by the nucleolus nor does it extend 
itself spontaneously for condensing the nucleolus: related to nucleoli 
condensation in the telophase, there is no extension of the olistherozone, 
the nucleolar condensation being made without extension of the zone. 
Nevertheless, it can happen that the zone may be already extended 
in the telophase, when the nucleolus condenses, owing to the fact 
that it has been extended in the anaphase due to the chromatic 
agglutination’ (= stickiness) of the chromatids. 

The observation of these extensions in the telophase and in resting 
nuclei can then be considered as an indirect method of verifying the 
existence of spontaneous agglutination’, that existed and ceased, in 
the tissues under observation, before the latter had been fixed. 

F. RESENDE. 

Instituto bot&nico de Lisboa 

Aug. 25 
Nawashin, S., Bull. Acad. Imp. Sci. St. Peterb., 22 (1912). 
McClintock, B., Z. Zellforsch., 21 (1934). 
Resende, F., Lemos-Pereira, A., and Cabral, A., Port. Acta Biol., 1 
(1944). 
* Resende, F., Planta, 29 (1939). 
Resende, F., Nature, 144 (1939). 
* Resende, F., in preparation. 
Resende, F., Bol. Soc. Brot., 2a serie, 15 (1941). 


Effect of High Temperature on Vernalized Mustard Seed 


IN earlier publications'*, it has been shown that when dried vernal- 
ized unsplit seeds of mustard T. 27 are stored at room temperature 
for 836 days, or subjected to 30° + 2° C. for 39 days, no deverpaliza- 
tion takes place. Furthermore, from a series of monthly sowi 
extending over a period of two years, of the same batch of maximally 
vernalized unsplit seeds of mustard, it was found that the shortest 
vegetative periods (from sowing to opening of first flower) were in 
sowings of June, when for the fortnight after sowing the average 
maximum temperature of the glasshouse was over 35°C. and the 
minimum temperature, 19° C. 

In view of the recent note by Purvis and Gregory® on ““Devernaliza- 
tion by High Temperature”, the effect of high temperature on re- 
soaked dried and fresh vernalized unsplit seeds of mustard T.27 was 
observed. Since a significant 20 per cent reduction of ‘scores’ (de- 
vernalization) was observed by these authors in the case of verna 
winter rye subjected to 35° C. for forty-eight hours, we selected a 
similar high temperature treatment for our experiments with mustard. 

For one experiment, two types of vernalized unsplit seeds were 
used : (A) dried seeds stored at room temperature from May 11, 1939, 
that is, for six years and 24 days; and (B) fresh seeds chilled for 
53 days. A-seeds were soaked under water for five hours, to make 
the moisture contents of A- and B-seeds more or less similar, before 
both were subjected for forty-eight hours to (i) 35° + 2° C. and (ii) 
room temperature (28°-21° C.). For controls, seeds chilled for 55 days 
were used. All the differently treated seeds were sown on June 6, 
1945, in pots kept in a glasshouse. The average maximum tempera- 
ture of the glasshouse for the fortnight following June 6 was 35-3° C., 
the minimum, 19°6°C. The germination of A-seeds was very poor, 
but the viable seeds produced healthy plants with vegetative cycles 
similar to plants from fresh seeds chilled for 55 days. 
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In a second experiment, only seeds chilled for 55 days a. drieg 
for 41 days were subjected to high temperature for 48 hour:. Sing 








he maximum temperature of the glasshouse was 7°-8 higher 
than room temperature at this period, 8 germinated room 
temperature for 48 hours were as controls. The data © two 


experiments are given in the accompanying table. 


AVERAGE NUMBER OF DAYS FROM SOWING TO OPENING OF FIRST “LoWgg 
OF MUSTARD T.27. NUMBER OF PLANTS IS STATED IN BP CKETs, 


Temperature treatments 


Sowing | Plants —_—- ——$__—_—— - ma 
date from | 35°+2°C. for Room temper- 
8 48 hours ature 48 hours Co 
6.6.45 A 36-33 +1-01(6) 36-00 + 1°05(6) 
B 38-50 +0-56(18) 38-70 + 1-13(20) 38-754 12) 
19.7.45 Bt 39-62+1-60(8) |39-1341-50(15) 


* Seeds chilled for 55 days ; + seeds chilled for 55 days, dried days. 


The statistical analysis of the data indicates that in bot wings 
there is no significant difference in the vegetative periods plants 
from differently treated A- and B-seeds. The conclusion is | \refore 
justified that no significant devernalization takes place in istard 


T.27 when (a) dried vernalized unsplit seeds are stored at r tem- 
aw for over six years, or (b) the resoaked stored or fresh vernal. 


zed unsplit seeds are subjected to 35° + 2° C. for 48 hours 


Results of experiments now in progress with vernalized w! cat and 
other strains of mustard are likely to indicate whether the contra. 
dictory responses to high temperature of vernalized seeds winter 
rye and of mustard T.27 are to be attributed to the therm stable 


nature of the changes induced in vernalized unsplit mustard seeds 
or to other causes. 

This investigation has been undertaken in connexion with a scheme 
of research work which is being financed by the Imperial ( 
Agricultural Research, New Delhi. a8 

. SEN. 


8S. C. CHAKRAVARTI. 
Vivekananda Laboratory 
Almora, India. 
Nov. 15. 


‘ Sen, B., and Chakravarti, 3. C., Nature, 149, 139 (1942). 
* Sen, B., and Chakravarti, 8. C., Ind. J. Agric. Sci., 19, 1 (1942). 
* Purvis, O. N., and Gregory, F. G., Nature, 155, 113 (1945 


A Seedling Disease of Flax Caused by Macrosporium sp. 


Is 1944 a sample of flax seed of the variety Newlands was received 
at this laboratory. The outstanding macroscopic feature of the sample 
was the dull colour of a very high proportion of the seed. When sown 
in pots in the glasshouse the seed germinated well, but the cotyledons 
of some seediings showed brown lesions generally towards the margin 
but sometimes as minute spots towards the centre. When such seed- 
lings were kept in a moist atmosphere, the lesions enlarged rapidly 
until the infected cotyledons were killed, and these became covered 
with an olivaceous mould. The fungus spread exteriorly to the 
hypocotyls of the diseased seedlings and also to the hypocotyls and 
cotyledons of healthy seedlings in contact with them. Death of such 
seedli generally followed in a short time. 

The fungus fructifies readily on the dead seedlings, and the conidia 
are borne singly or occasionally in pairs on the ends of short, straight, 
light brown, septate conidiophores. These conidia are club-shaped, 
light brown in colour, have 6-12 septa and are usually muriform. 
Each conidium bears a long straight hyaline appendage at its apex. 
The appendages also display septation along the portion adjoining 
the conidium and average 75u in length. The conidia vary from 60» 
to 105m in length and are about 25u broad at their widest point. They 
were identified as belonging to a species of Macroszporium. The fungus, 
which appears to be carried as mycelium in the seed coat, was isolated 
in pure culture from infected seed and grew freely on potato glucose 
agar. The hyphe show considerable anastomosis, and jes resembling 
appressoria develop on hyphal branches in contact with the base of the 
petri dish. Conidia similar to those found on diseased seedlings are 
produced in pure culture. 

Healthy flax seedlings were rapidly killed as a result of inoculation 
with conidia obtained from a pure culture, radicies, hypocotyls, and 
cotyledons being invaded and destroyed. A similar type of infection 
was noticed when some of the seed from the original sample was 
germinated on moist filter papers in petri dishes. Such diseased seed- 
lings became covered with the olivaceous growth of mycelium char- 
acteristic of the fungus. , 

In 1945 a small plot of flax of the variety Buda was examined in 
which a large number of the plants showed brown lesions towards 
the bases of the stems. Some of the stems were bent over and broken 
at this point. When the diseased portions of such stems were incubated 
in a moist chamber, a fungus fructified upon them which was similar 
to that already found on the Newlands sample. Seed from the sample 
which had produced the diseased crop of Buda was later found to be 
infected by the same species of Macrosporium as was the Newlands. 
Dead flax of an unknown variety which were sent for exam- 
ination to this la’ tory in 1945 also yielded this fungus. 

It was observed during the course of the investigation that the 
parasite thrives under conditions of high atmospheric moisture, and 
thus would in a wet spring be likely to cause poor stands in crops sown 
with infected seed. 

So far as I am aware, this fungus or the disease it causes has not 
previously been recorded. The investigation is a | further pursued. 


JAMES LOUGHNANE 
Department of Plant Pathology, 
University College, 
Dublin. 
Oct. 29. 
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Molecular Structure of Deeply Super-cooled Water 
wking in Prof. Regener’s laboratory, has succeeded in 


No 83 


v', 
aco! ig liquid water to — 72° C., with a number of remarkable 
spservations. In view of the relative inaccessibility of the publication 
st present, it will be well to summarize these before discussing them. 


Rau’s observations were made on droplets, up to a few millimetres 
in diameter, supported on highly polished surfaces of chromium or 
nickel. These meta] plates were attached at one edge to a tube carry- 
ing cooling fluid, and were enclosed in a 5-litre closed chamber con- 
tsining air saturated with water vapour, having provision for stirring, 
ud all suspended fn a low-temperature thermostat. The first series 
f experiments show that, in repeated freezing and melting of a given 
jrop, crystallization commences repeatedly at a reproducible tem- 
yrature, with a reproducible pattern of crystal growth from a single 
eleus, but that after a while this nucleus loses its activity and on 
qbsequent repetitions of melting and cooling, crystallization occurs, 
yain reproducibly, at a lower temperature from a different nucleus : 
after a while, this nucleus becomes inactive in turn, and a further 
jegree of supercooling becomes possible. On drying (partial evapora - 
tion of the drop uncovering some of the base surface), nuclei recover 
their activity. In short, the foreign bodies which, acting as crystalliza- 
tion nuclei es ee the supercooling of water to any great 
extent, can be rendered innocuous by the prolonged influence of liquid 
water in a saturated atmosphere, especially, it seems, with repeated 
frezing and thawing. Access of fresh air, bringing further foreign 
bodies, must of course be avoided. 

Using this process for ‘sterilization’ of nuclei, Rau at length succeeded 
in cooling droplets condensed from the vapour down to — 72°C. 
it this temperature they invariably froze, with spontaneous formation 
¢ numerous nuclei throughout the drop. The resulting crystals are 
regular (usually octahedra, sometimes tetrahedra or cubes), and meit 
agin to liquid at — 70°C. Below 72° C., it is possible to demon- 
strate direct condensation of an ice fog (the same cubic modification, 
up. — 70°C.) in the air. The properties of the liquid are also of 
interest, as it appears that water largely loses its surface tension below 
the range — 50° to — 60°C. Droplets flatten below — 50° and 
ommonly spread to a film by — 70° C. On warming, droplets separate 
wain above — 60° and gradually resume their form. Less complete 
servations are reported on two other modifications of ice, of melting 
points 40° C. (hexagonal plates) and — 55° C. (form not visible). 
By way of physico-chemical interpretation of these results, Rau makes 
» suggestions in detail except that the lowest-temperature form of 
ce (m.p. . - 70° C.) may correspond to Bridgman’s highest pressure 
form, ice VI. 

The two most strikingly unusual facts about this case are the pro- 
nwanced reduction of surface tension, and the appearance of a crystal 
frm of high symmetry as a low-temperature modification. The high 
arface tension of water at ordinary temperatures is undoubtedly 
attributable to hydrogen bonding between H,O molecules (as indeed 
is the existence of water and ice as liquid and solid at temperatures at 
thich H,S is a gas). There can be no question of this bonding becoming 
vaker av low temperatures. The only possible explanation must be 
tat ‘extrovert’ association, extending throughout the substance, 
gives place to ‘introvert’ association in which the hydrogen bonds 
we saturated in closed molecular groups, which behave kinetically 
«complex molecules attracted to each other only by Van der Waals 
frees. The low melting point indicates that the complexes cannot 
uve very high molecular weights ; ard the regular crystal] form and 
asy crystallization indicate that they are uniform (though groups of 
two different sizes might be a possibility), compact, and fairly highly 
smmetrica). 

This conclusion forces us to depart from one hitherto acceptable 
vnclusion about hydrogen bonds. It has hitherto appeared that, 
{the oxygen atom be regarded as situated at the centre of a regular 
erahedron, two corners of which are occupied by covalently attached 
stoms (of hydrogen, in the case of water), it will act as acceptor of 
drogen bonds in the neighbourhood of the other two corners. But 
wtrahedrally distributed bonds lead inevitably to extrovert associa- 
ton; for if any imaginary flat or convex boundary surface passes 
through the oxygen atom, at least one bond is directed outwards. For 
introvert association there must be at least some molecules accepting 
tydrogen bonds on the same hemisphere of the oxygen atom as its 
wn hydrogen atoms, if all available hydrogen atoms are to take part 
in hydrogen bonda. 

Each H,O molecule can act as donor in two and acceptor in two hydro 
gn bonds: hence in seeking possible structures of the low-temperature 
complex molecule of water, we must consider groups of points each 
f which has four equidistant nearest neighbours. Such groups are 
the corners of the coronary polyhedra (having two opposite faces in the 
form of regular polygons, joined edge to corner by equilateral triangles). 
Of these the simplest and that which appears best to satisfy all the 
quirements is the regular octahedron. It appears probable, therefore, 
that the complex molecule of water at temperatures below — 60° C. 
comprises six molecules of H,O, with the oxygen atoms situated at 
the corners of a regular octahedron. The hydrogen bonds will be 
nearly straight if the H,O molecules lie in the planes of equatorial 
squares, with hydrogen atoms slightly outside the edges of the octa- 
! ya. Accompanying figures indicate the binding in such a plane, 
ind show a ball-model representation of the structure. 

_A prediction from this theory which might be tested is that the 
lielectric constant of supercooled water should pass through a maxi- 
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mum (perhaps in the neighbourhood of — 40°, though the nature 
of water between this temperature and — 20° is still largely unknown) 
and sink to relatively low values below — 60° C. However, it is part of 
the ae that the modification of ice melting at — 70° C. con- 
tains the same complex molecules, and as this modification can easily 
be obtained at least in powder form by sublimation below this tem- 





ture, diffraction analysis should suffice to confirm or deny the 
iypothesis. 
F. C. PRANK. 
Department of Colloid Science, 
Cambridge. 
Oct. 9. 


*Rau, W., Schrift. Deut. Akad. Luftfahrtforech., 8 (ii), 65 (1944). 


Infra-Red Spectrum and Molecular Structure of the Low- 
Temperature Polymer of Acetaldehyde 


THE low temperature polymer of acetaldehyde was first described 
by Travers’ and Letort*. The structure suggested for it by Staudinger 
was a chain : 

CH, 


CH — O — CH — O — CH Oo 


The formation of this polymer has been further investigated by Letort 
and Duval‘, but so far little positive evidence has been given for 
Staudinger’s proposed structure. 

In connexion with a study of the infra-red spectra of various acet- 
aldehyde polymers, this low-temperature polymer has been prepared 
by Travers’s method and its infra-red spectrum examined between 
2 and 15 mp. Although the complete spectrum cannot be interpreted, 
the main features provide strong confirmatory evidence for the 
Staudinger structure. Thus the CH, group is presumably responsible 
for the strong band at 1375 cm.~', the — C — O — C linkages for a 
Soe Gee of bands near 1100 cm.~', while the isolated CH group 
may connected with the band at 1340 cm.-*. There are also genera! 
resemblances between this spectrum and those of the simpler ring 
polymers, namely, paraldehyde and metaldehyde, containing the same 
repeating units. 

The only other likely structure would be one based on the enol 
form of acetaldehyde, such as 


OH OH - 


CH, CH, 


( CH, — C — CH, 
i H 
This can be ruled out at once on infra-red evidence, as there is no 
sign of the characteristic OH absorption near 3 mz. Furthermore, 
the strong baud at 1375 cm.-' would be very hard to interpret if the 
polyvinyl alcohol structure were correct. The disappearance of the 
co a i polymerization is confirmed by the absence of character- 
istic carbonyl absorption near 5-8 my. 
A fnll discussion of this spectrum will be published elsewhere as 
part of the larger investigation referred tu above. 
G. B. B. M. SUTHERLAND. 
Laboratory of Colloid Science, 
Cambridge. 
PHILPOTTS. 
TWIes. 


A. R. 
6. H 
Research Department, 
The Distillers Co., Ltd., 
Epsom. Surrey. 
Dec. 19. 


' Travers, M. W., Trans. Far. Soc., 32, 246 (1936). 

* Letort, M., C.R. Acad. Sci., 2&2, 767 (1936). 

* Staudinger, A., T'rans. Far. Soc., 32, 249 (1936) 

* Letort, M., and Duval, X.. C.R. Acad. Sci., 216, 58 and 608 (1943). 


Flow of Water Through Very Narrow Channels 


In connexion with the flow of air and water through very narrow 
channels discussed recently’, certain experiments which were con- 
ducted in our laboratories may be of interest*. In these experiments 
dry air was passed through highly impervious limestone and sandstone 
cylindrical specimens, and the necessary measurements of pressure, 
rates, temperatures, etc., taken. It was found that flow of air under 
such conditions exhibited certain anomalies which led us to believe 
that there is a sub-viscous regime of flow. 

The anomalies are, briefly: (1) The rate of flow (corrected for 
viscosity) is not linear with pressure, but at low rates follows a curve. 
(2) When the rate is increased, a straight line is obtained for the 
curve of rate of flow »v. pressure, but this straight line does not pass 
through the origin upon extrapolating backward. (3) The permeability 
of a sample calculated from the flow of air was not constant but varied 
in a complex manner with the rate of flow. This is, of course, a cor- 
ollary of (1) above. 

These experiments are reported in greater detail in another paper’. 
where experiments with water and aqueous solutions of various 
materials were also performed with a fine Jena glass filter. Again 
anomalies led us to postulate a sub-viscous regime. Whereas the 
flow with water and solutions showed linear relationship between rate 
and pressure—that is, constant permeability for the sample—the 
permeability obtained from different liquids was significantly different. 
Thus, we postulated that surface phenomena in narrow channels 
become magnified and affect the flow characteristics of the systems 
On this basis, we applied dimensional analysis and derived the con- 
clusion that if in the sub-viscous regime surface as well as viscous 
and kinetic energies were involved, then the permeability of the 
system should be a function of a dimensionless group : 
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o (. us »' ° eX . ° (1) 
ead 


darcies ; « is viscosity, poises; p is density, 
gm.jeal.; o is surface tension of liquid, dynes/em.; d is average 
diameter of pores, cm. (Strictly, ¢ should be the interfacial tension 
between liquid and the material of the sample.) As d was constant 
for one sample, a plot of K versus »* was made, and it was found 
that a unique curve was obtained for all the liquids used. The equa- 
tion of this curve was 


0-1 log (#) 
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Thus, the permeability will have two terms: (i) A, the permeability 
due to ordinary hydrodynamic phenomena observed in large-scale 
systems and characterized by being a constant independent of the 
nature of the liquid flowing. (ii) A second term involving the viscosity, 
density and surface energy of the liquid. It is seen from (3) that for 
any liquid as d increases this effect of increasing the permeability 
decreases. Thus in very narrow channels water will probably flow in 
the layers adhe ring to the surface ; that is, where A, the hydrodynamic 
factor, is negligibly small, flow can still occur in the bound surface 
layer. Air, on the other hand, can only flow by virtue of the A term 
in the permeability equation as it has a much less effective hold on 
the surface; B for air is probably vanishingly small. 

To summarize : flow appears to follow two mechanisms : (i) ordinary 
hydrodynamic flow in surface-free systems ; (ii) sub-viscous regime 
flow where the molecules adsorbed at the surface exchange places 
under distinctly different laws from those observed in non-boundary 
conditions. In very narrow channels the second form of flow becomes 
a significant portion of the total flow. 

A. Hi. 


where & is permeability, 


log k 


or, in general, 
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Flow of Fluids through Porous Plugs and the Measurement 
of Specific Surface 

LN a communication published recently on “‘Flow of Water through 
Very Narrow Channels”, Reekie and Aird' give results obtained from 
measurements of the flow of both water and air through plugs of 
very fine powders having estimated channel widths of 0-07-0 -2 micron. 
Although anomalous flow of water in such narrow channels was 
suspected, it should be pointed out that it is the flow of air which is, 
in fact, anomalous under such conditions. The streamline flow of a 
gas through a narrow ca yillary tube departs slightly from the normal 
Meyer equation due to ‘slip’ of the gas at the wall. While for narrow 
glass capillary tubes, for example, 0-05 cm. in diameter, the correction 
for ‘slip’ amounts only to about 0-1 per cent, the correction assumes 
much bigger proportions when the diameter of the tube is comparable 
with the “mean free path’ (4) of the molecules in the gas. In air at 
2 atmospheres pressure, the value of 4 is about 0-05 micron* and is 
thus similar in magnitude to the channel widths quoted by Reekie 
snd Aird. Under such conditions the flow of air through a capillary 
does not obey the ordinary laws of viscous flow. Since the effect of 
‘slip’ is to decrease the apparent viscosity of air, this factor may 
sccount for the very high values of viscosity of water deduced by 
Reekie and Aird from their experiments. 

Using compressed powder plugs having channel widths of the order 
of 1 micron and correcting for ‘slip’ at the walls, I have obtained 
concordant results for the flow of both air and liquids. These experi- 
ments were carried out in connexion with a theoretical study of the 
air permeability’ method for determining the specific surface of a 
powder*. The original equation relating surface area to permeability 
for a compressed bed of particles was derived by Kozeny* for liquids. 
Lea and Nurse® and others have applied this equation to air per- 
meability and, in the case of fine powders, found discrepancies be- 
tween values of surface area determined by air and by liquids: 
specific surface determined by liquid permeability is normally higher 


Specific surface (sq. metres/gm.) obtained 
from 

Air- ‘perme ability 
Powder — ne 
cal. by cale. by 
normal | modified 
equation equation 

Acetone 1°48 

1°15 i 1-40 > 1-49 
1-66) 
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Mean 
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width 


Liquid-permeability | (micron) 


Fine 
silica 
dust 1-08 pie 
Water 56 
Acetone 0-840 

Portiand om 0-915 i 5 837 

cement 552 7 >i 0-813 ' = 
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“ Alr- 
blown” 
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Acetone 3-01 
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than that given by the air method. Theories put forward 
for these discrepancies have usually postulated the ex 
immobile layers of liquid on the channel walls which dir nish the 
effective diameter of the channels. The probable explo tion js 
however, not that the ‘liquid value’ is too high, but tha! the ‘ap 
value’ is too low when calculated from the normal Kozeny © uation 
Typical resulta are given herewith for three common miners’ powder 
to show that if the Kozeny equation is corrected for ‘slip’, ‘\1c vajye 
of specific surface dedu m air flow measurements a 8 with 
values obtained by the liquid method. 
The normal equation for the U-tube form of apparat: 


2A e'gdT 
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When modified to correct for ‘slip’ walls, it be« 


* y 
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where ¢ 3-48 A. 

The validity of this correction term has been investigate 
tests over a wide range of pressure on a specially modified | 
form of apparatus so as to provide a range of A values in t 
powder. I hope to publish a detailed description of these ex 
elsewhere. 
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The Beta-Activity of the Neutron 


To establish the possible radioactivity of the neutron, k. ‘ 
has suggested a spectroscopic test for hydrogen in a mass 
heavy hydrogen or preferably in liquid helium after ievadiat ion by 
slow neutrons. Some evidence for the beta-activity of the nevtron is 
found in the experiments op the scattering of neutrons in de iterium 
carried out by J. F. Streib and myself*. The details of the method and 
a photographic record of the recoil pulses have been given 

The cathode ray oscillograph used for the visual] check of t! 
revealed that about one in twenty of the pulses corresp: 
neutrop energies much in excess of the highest energy grou; 
trons released in the Be-D nuclear reaction‘ by the 600 kilo-\ 
accelerating voltage used in the experiments. The disappearance of 
these pulses with the stoppage of neutron production ruled out the 
possibility that they were of cosmic ray origin. It now looks probabil 
that the high enerxy recoil pulses are to be associated with the radio 
activity of the neutron. The decay of some of the neutrons in th: 
ionization chamber may have been favoured by the irregular scattering 
in the one-foot thick concrete walls of the small-size enclosure housing 
the detection apparatus. The cloud chamber studies of the beta- 
activity of CK(38) by Crane and Halpern’ show that momentum need 
not be conserved in a system consisting only of the emitted beta- 
particle and the nucleus. x 

c. K. 
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Determination of Smali Quantities of Phosphorus in Steel 


Berenblum and Chain’s modification' of Fiske and Subbarows 
method for the determination of phosphorus has been adopted in this 
Laboratory for the determination of small quantities of phosp!wrus 
in steels 

As a unit, working in the field, under active service conditions 
the method has been found to give good results and to possess at 
least two advantages: (1) it is rapid (2-3 hours), (2) it requires but 
very small samples of the substance under test (0-05-0)°20) gm.) 
Frequently, inadequate quantities of samples have been submitted 
for analysis, so that not enough has been available for the determina 
tion of phosphorus by the ordinary method of precipitation as am- 
monium phosphomolybdate. 

Method: The method is that described by Berenblum and Chain, 
(1) The final steel solutions were, per- 
force, acid and not neutral, as is recommended. (2) Js0-amy! alcohol 
was used instead of iso-butyl alcohol, owing to the non-availability 
of the latter. (3) The final blue iso-amyl alcoholic solution of reduced 
phosphomolybdic acid was washed three times, each with 5 ml. por 
tions of the diluted stannous chloride reagent in N sulphuric acid. This 
procedure was adopted in order to remove certain unidentified sub- 
stances which interfere, imparting to the final blue solution a slight 
violet tinge. These substances are removed by the washing process 
(4) Comparison of the final blue solution was made by means 0! 
Dubose colorimeter. 

The following, then, is a brief résumé of the method adopted 
5 ml. of solution under test (containing of the order of 1 gm. phosp! 
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yt ml.) is added 0-5 mi, of 10 N sulphuric acid, 2 mi. distilled 
water and then 2-5 mi. 5 per cent ammonium molybdate solution 
(kept in a wax bottle). Add 10 ml. iso-amyl alcohol (quality used 
ogre for milk testing’) and shake in a tap funnel for two minutes. 
piseard the aqueous layer and wash three times with 5 ml. N sulphuric 
seid, discarding the aqueous layers. Add 15 ml. of the diluted stannous 
sploride reagent and shake for 30 seconds. Discard the aqueous 
aver. Wash three times with 5 ml. of the diluted stannous chloride 
reagent, discarding the aqueous layers. Make up the residual blue 
,koholic solution to 10 ml. with ethyl alcohol. This solution may then 
« compared in the colorimeter with the solution obtained from a 
hosphate solution of known concentration ; generally, one containing 


ugm.P/ml. was used. — : : 

Preparation of Steels for Test. 1. Ordinary steels. Take 0-05-0-20 gm. 
f the steel, according to its content of phosphorus, and dissolve in a 
vered beaker in 2°5 ml. 1:1 nitric acid. Warming will usually 


» necessury to ensure complete dissolution. Heat on a water bath 

tii no more brown fumes are evolved. Add 2-5 ml. 2-5 per cent 
otassium permanganate solution and boil a few minutes. Cooland add 
yer cent ferrous sulphate until a clear solution is obtained, taking 
se to have only a light excess of ferrous sulphate. Make up this 
var solution to 50 ml. 5 mil. of this final solution is used for the 
vosphorus determination described above. : 

2 Special steels. The procedure is the same as is outlined above, 
xcept that it will usually be necessary to dissolve in aqua regia and 

heat on the water bath until all free chlorine has been driven off. 

addition, it may be necessary to use rather more potassium perman- 
ganate before a permanent precipitate is obtained. 

Phosphorus content of the reagents used. Blank determinations should 
e made from time to time on the reagents and distilled water in use, 
eecially when fresh batches of reagents are made up, and corrections 
iplied for any significant phosphorus content determined. Owing 

the possibility of such significant phosphorus content in the re- 
yents, it is therefore advisable to use minima] amounts of reagents 
ving the preliminary preparations of the steels, especially of 
otassium permanganate and ferrous sulphate. In this Laboratory, 
oducts of ‘Analar’ purity were not often obtainable. 

Brass and Bronze. Good results have been obtained by dissolving 
trong nitric acid, boiling until free from brown fumes, making up 

standard volume and then determining the phosphorus direct on 
this solution 

f however, tin is present, it is necessary to dissolve in aqua regia, 
tke down on the water bath almost to dryness and then take up in a 
ttle hydrochloric acid, so as to obtain a clear solution. It has been 
served that any precipitation due to stannic acid is accompanied 

low phosphorus figures. Every effort is therefore made to retain 
solution all the tin by small additions of warm hydrochloric acid, 

agh being added to prevent precipitation on dilution to standard 

me. At the same time the addition of hydrochloric acid should 

minima! and only sufficient to comply with these conditions. 

C. RAINBOW 
emicaland Metallurgica!) Laboratory R.E.M.E., 
CMF 
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Determination of the Age of Minerals by means of the 
Radioactivity of Rubidium 


TeE suggestion has been advanced by Goldschmidt' that the radio- 
tive decay of rubidium into strontium might be utilized as means 

ietermining the age of minerals. Hahn and Walling* have discussed 

problem and assess the half-life period of rubidium as 2-3 x 10" 
am. The rubidium isotope of mass number 87, 27 per cent of which 
‘present in ordinary rubidium, is radioactive, the generation of 
¢motium involving the loss of only a §-particle, that is, Rb(87)— 
Sr® ‘ 








Sinee the half4ife period of the above disintegration is considerable, 
i because rubidium never occurs in minerals in very large quantities 
asmall amount of Sr*’ is generated and danger of contamination 
ordinary strontium is considerable In 1,000,000,000 years, a 
wral containing 2-0 per cent rubidium will produce 0-006 per cent 
tmtium. To obviate contamination so far as possible, minerals 
should be relatively rich in rubidium and they should belong to a 
type that is not likely to contain ordinary strontium in quantity. 
Minera ls richest in rubidium are the lithia micas (lepidolites)* which 
te frequently contain as much as 2-3 per cent Rb,O, and although 
knowledge of the isotope ratios of strontium in lepidolites is almost 
n-existent. it is probable that only very smal! quantities of strontium 
r likely to be present. A mass-spectrogra phic analysis by Mattauch*‘ 
4 rubidium-rich mica from Canada revealed a predominance of 
ordinary strontium being present in negligible traces. Amazonite 
green microcline) also contains relatively large quantities of rubi- 
lium**, and although no mass-spectrogra phic analyses of the strontium 
ment in amazonites are known, investigations by Filippov and 
Jomacev? indicate that this mineral is likely to contain ordinary 
twatium in quantities greater than negligible traces. The strontium 
“tents of some specimens of amazonite of known age were deter- 
hed spectrochemically by these investigators, who concluded that 
rach case the strontium found exceeded that generated by radio- 
tivity. Lepidolite therefore appears to be the most suitable mineral 
tage determinations by means of the radioactivity of rubidium. 
though no data are available for the very rare mineral pollucite 
‘esium aluminium silicate), an analysis* of a sample from Karibib, 
outh West Africa, revealed the presence of 0-54 per cent Rb,O, and 
{is mineral may also therefore be suitable for age determinations. 
A synthetic standard was prepared containing a ratio of rubidium 
strontium (230) corresponding to an age of 1,500,000,000 years. 
Y means of this standard, Rb/Sr ratios of five samples of lepidolite 
nd one of pollucite were determined spectrochemically by a method 
hat has been developed in this laboratory, the resultant ages being 
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Black Hills of 8S. Dakota, U.S.A. 1,330,000,000 years 
Okongava Ost 72, Karibib, 


South West Africa 


1 Lepidolite 


900,000,000 
3 Pollucite 900,000 ,000 


4 Lepidolite Albreeht’s Héhe, Karibib, South 


os West Africa 1,200,000,000 
5 < Omaruru, South West Africa 1, 200,000,000 
6 a Warmbad, South West Africa 980,000,000 


Analysis No. 1 checks almost exactly with existing age determina - 
tions from the Black Hills, while Nos. 2 and 3 check very closely with 
the single determination that is available (880,000,000 years)® for the 
later phases of the Old Granite of southern Africa. No. 6 appears to 
be slightly high, and although Nos. 4 and 5 are of the same order of 
magnitude, the ages are considerably higher, thus suggesting the pres- 
ence of ordinary strontium in small quantities. 

Mass-spectrogra phic examinations of all samples are required for a 
final adjustment of the ages, and improvement in the precision of 
the spectrochemical method is desirable. Although each sample was 
arced in quadruplicate, errors of the order of + 50,000,000 years in 
1,000,000,000 years (+ 5 per cent) are not infrequent. 

Although the investigation is still in its preliminary stages, th« 
results are undoubtedly encouraging. Since both rubidium and 
strontium are determined spectrochemically, the method offers definite 
advantages of speed ; including preliminary chemical treatment, the 
ages of about fifteen specimens can be determined in quadruplicate 
in three days. 

L. H. AHRENS. 
Government Metallurgical Department, 
University of the Witwatersrand 
Johannesburg. 
Sept. 18. 
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A Lepidocyclina Limestone from the Lower Pegu (Oligocene) 
of Burma 


Two Lepidocyclina horizons are now known from Burma: one 
occurring in the Yaw stage (Priabonian) from which I have described 
Polylepidina birmanica Rao’, and the other represented by a limestone 
occurring in the Lower Pegu (Oligocene) from which Carter* described 
his species Orbitolites mantelli var. theobaldi. Vredenburg® recognized 
Carter’s species to be Eulepidina elephantina Mun.-Ch. Nothing has 
since been added to our knowledge of the fauna, and its age has never 
been satisfactorily established. Through the courtesy of Mr. E. S 
Pinfold, I had an opportunity of examining a specimen of this lime 
stone, and the results obtained are summarized below. 

The Pegu system, which includes beds of Oligocene and Miocene 
ages, forms the central Tertiary belt of Burma, occupying the tract 
between the Arakan Yoma ranges and the Shan plateau. The Lepido- 
cyclina limestone occurs in the lower part of the system and wa<« 
correlated by Vredenburg‘ with the Lower Nari (Stampian) cf North 
West India. The Oligocene succession as observed by Vredenburg 
and Cotter® is as follows 


Singu stage (with a molluscan fauna of Upper 


Oligocene age) } Chattian 


Lepidocyclina limestone (with Eulepidina elephantina) 
Padaung stage (with a molluscan fauna of Middle > Stampian 
Oligocene age) 
Shwezewta stage (with Ampullina birmanica) Lattorfian. 
In the lithogenetic scheme of classification adopted by the B.O.C. 
geologists (Lepper*), all the three stages of the Oligocene are repres- 
ented. The formation which contains Vredenburg’s Singu fauna is 
named by them as Okhmintaung sandstones and these are succeeded 
by the Pyawbwe clays. The latter is regarded as Lower Miocene, 
probably Aquitanian (Evans’). Between the two formations, they 
recognize an unconformity with a well-defined paleontological break. 
The limestone examined by me comes from Tondaung (19° 25’ 
94° 52’), which is about twenty-two miles west of Theyetmyo. Carter's 
specimens were obtained from Peikthalein, which is some six miles 
south of Theyetmyo. The Tondaung limestone is cream-coloured, 
compact, chalky in places, and made up largely of calcareous alge and 
larger foraminifera. The only other fossils noticed are a few corals. 
The species of alge present are: Archeolithothamnium pequensis 
sp. nov.; Lithothamnium aff. fructiculosum (Kiitz); Lithophyllum 
irravadica sp. nov.; Lithophyllum prelichenoides Lem. ; Mesophyllum 
tondaungensis sp. nov. ; Lithoporella quadratica Ishijima ; and Corallina 
cossmanni Lem. 
The foraminifera recorded are: Eulepidina theobaldi (Carter) 
( = Orbitolites mantelli var. theobaldi Carter, 1888; = Eu. elephantina 
Mun.-Ch., 1892); Hu. dilatata Mich.; Eu. formosa Schlumb. ; 
Nephrolepidina sondaica Yabe and Hanzawa; WN . marginata 
Mich. ; Operculinoides sp.: Heterostegina assilinoides Blanckenhorn ; 
Cycloclypeus sp.; Amphistegina sp.; and Carpenteria proteiformis 
Gées. Spiroclypeus and Miogypsinide were not noticed. 
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Carter has given a good description of his species theobaldi a 
tioned all its diagnostic characters. The species is readily izable 
in the Tondaung limestone. The name proposed by him is rable 
valid and has priority over eli ntiaa, which is, Lowoven, too well 
established to be suppressed. The species occurs in the Upper Nari 
(Chattian) of North West India (Vredenburg*), Aquitanian of Persia 
(Béckh, Lees and Richardson*), Upper Oligocene of Palestine, 
Burdigalian of Syria (Henson*) and the Aquitanian of France. The 
species has so far not been reported from the zone of reticulate 
Nummulites. 

Eu. formosa shows considere ble variation both in its external and 
internal features. The nephrolepidine-type of embryonic apparatus 
is oceasionally met with and there seems to be little doubt that 
ephippoides J. and Ch. is identical with formosa. Eu. blanfordi 
Nuttall’* described from the Gaj of North West India appears to be 
the microspheric form of formosa. The American species described 
by Thiadens" as formosa has polygonal lateral chambers and is not to 
be confused with the orienta! species, in which the lateral chambers are 
always circular or sub-circular. 

Neph. sondaica is a small form of the marginata-type and shows 
resemblance to Lep. (L.) formosensis Hanzawa"™ and the American 
species Lep. (L.) yu ie Cushman”. Study of the developmenta! 
stages of the microspheric and megalospheric forms of nephrolepidines 
of India and Burma demonstrates that sondaica is an early type and 
intermediate between Lepidocyclina (s. str.) formosensis of the older 
beds and nephrolepidines (sumatrensis and tournoueri) found in the 
younger Upper Gaj ( Burdigalian) beds. The distinction which Douvillé 
recognized between the marginata-type and the sumatrens 18-type seems 
to be justified. It is interesting to note that the genus Tryblilepidina 
characteristic of the higher Miocene beds in the Indo-Pacific region 
is a stellate form (Crespin™). A stellate test among orbitoids and 
discocyclines appears to represent a late stage in their evolutionary 
development. We thus recognize three groups of nephrolepidines both 
on structural and stratigraphical grounds: (1) sondaica-type, (2) 
sumatrensis-type, and (3) rutteni-type (T'ryblilepidina). 

The following points are made out regarding the age of the fauna. 
The presence of Nephrolepidina and Eu. elephantina definitely rules 
out a Stampian age. The fauna is older than the Upper Gaj (Burdigal- 
ian) fauna from Surat** in which I have identified : Neph. sumatrensis, 
Neph. tournoueri, Neph. pretournoueri, Mi ina sp., and Trillina 
howchini. The choice therefore lies between Chattian and Aquitanian. 
A Chattian age seems to be most probable because : (1) of the presence 
of Neph. sondaica, which | recognize to be an early primitive form, 
(2) of the absence of Miogypsinide"*, and (3) of the field evidence, 
which places the Lepidocyc/ina horizon in the Oligocene and not in the 
Lower Miocene. (I have noticed Miogypeina in a ina-lime- 
stone of Lower Mio ene (Aquitanian ?) age from the Andaman Islands ; 
it is also clearly seen in a photo given by Mr. Gee in his paper on the 
geology of the Andaman and Nicobar Islands"*.) 

The fauna listed by me does not fit into the ‘d’ stage of the East 
Indies. The ‘d’ stage is characterized by reticulate Nummulites, 
Eulepidina and Lepidocyclina s.str. It is curious that while reticulate 
Nummulites are found in Java, Borneo and Papua, they have not so 
far been found in Burma. The Tondaung fauna has to be correlated 
with the lower ‘e’ stage. The ‘e’ stage, according to Van der Vierk'’ 
and Miss Crespin™, corresponds to the Aquitanian of Europe, and 
according to Tan and Glaeasner’* it contains both the Chattian and 
the Aquitanian. 
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Nepalese Blood Groups 


A RECENT tour of duty with the Army in India provided me with 
an opportunity of testing the blood groups of a number of Gurkha 
troops, natives of Nepal. 

Tests were made on 2,869 men and the results were : 

Group AB , - ee 9-2 per cent 
9 A “ ; on 33 ” 
a, oe . 25-5 > 
0 . ae ee 31° ” 

The calculated gene frequencies are p = 0-245,¢ = 0°190,7r = 0-564. 

This distribution is of Mongolian type, a result to be expected from 
the strongly Mongolian appearance of the Gurkhas. It differs con- 
siderably from the distribution in the contiguous Indian population, 
in whom the above frequencies of groups A and B are roughly inter- 


hanged. 
. W. T. AGAR. 
University, Melbourne, N.3. 
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Science and Reconstruction 


9 HB lecture by Sir John Anderson published in Nature 
-~ PA 733, ‘> but scant justice to British chemical in: 
First World War. The statement that “the on! 
i. 3. one heard of were occasional vacancies in brew: 
in accordance with the facts, and takes no cognizance of t 
of a great inorganic chemical indust y represented by su 
Briinner, Mond and Co. and the United Alkali Co., an 
manufacturers of acids and phosphatic fertilizers and a « 
organic industry represented by the works of Read Hollid 
stein, British Alizarine, Clauss and Co., and many ot) 
speak of the explosives manufacturers of Nobels in & 
Kynochs in Ireland. 

All these firms employed chemists, and a considerable 
of those turned out by the universities each year obtain 
ment in industry. To quote one small example wel! kn 
the Royal College of Science for Ireland turned out each 
twelve qualified chemists, and on the average sixty per cx 
obtained employment in industry. The great and spectac 
of the British chemical industry which took place subsequ 
was no spontancous generation from nothing, and the m 
the achievement is not lessened by giving full and fair rex 
the work that was being done before that date. 
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,_ Sm JOHN ANDERSON states in Nature of December 22, ; , that 

2 peed grounding in natural science can be a passport to higher 
( Cte! Service, equally with the more usual training in the h manities 
or in the history schools”, and that “public administration (oes pro- 
vide scope, rt from the professional or specialist grades for mep 
with a suientihe training’. Sir John is, of course, quite correct in th. 
sense that the entrance examination for the Administratiy: Class of 
Civil Servants can be taken in almost any subject. But in spite of th 
theoretical possibility, there are very few successful entrants to the 
Administrative Class with a grounding in natural science. Some figures 
on this point may be of interest. 

For the years 1925-38, the reports of the Civil Service Commission 
give the successful entrants with details of their academic training 
and T have also been allowed to consult the records for 1999, a year 
little affected pd ~_ — for present purposes. Taking the A:\ministrm 
tive Examination r, that is to say, excluding entrants to th 
Northern Ireland C Ri rvice, the Indian Civil Service and th« Foreig: 
and Diplomatic Services, I find the following for the fifteen years 
1925-39 inclusive : 

Successful candidate reading Numb» 
Natura] science 14 
Geography % 
Mathematics 45 
Humanities (History, Languages, 

Classics, Philosophy, Economics, etc.) 42 


Total 491 


Entrance to the administrative grade otherwise than by examina 
tions is also possible; but the proportion among such entrants of 
Civil servants who have had a scientific training is probably smaller 
still. 

I am not concerned to argue whether a training in natura! scienc: 
is better or worse than a training in any other subject for the purposes 
of administration. I merely point out that, whatever the possibilities 
there are in fact only a very small minority of Civil servants in the 
administrative grade who have had a training in natural science. 


MAURICE KENDALL. 
507 Hood House, 
Dolphin Square, 5.W.1. 


A Recurrent Nova 


Ow February 10 the variable star T Coron Borealis, normally of 
magnitude 9, was seen to have blazed up to magnitude 3. ‘This star 
had a typical nova outburst in 1866, when it was the first nova to lx 
examined spectroscopically. Unlike other nove, its spectrum after 
fading was of late type with strong absorption’ bands of titaniun 
oxide. During the last twenty years, its spectrum has varied consider 
ably mainly through the appearance in varying strength of emissior 
lines due to hydrogen, neutral and ionized helium, oxygen and nitro 
gen. In addition, forbidden lines of oxygen and neon commonly 
observed in — have been observed. ‘ 

It is now generally accepted that these lines come from a faint blue 
companion to the nt red star, which gives the late type spectrun 
generally observed. This blue star varies in magnitude and is presum 
ably the star responsible for the nova phenomena of 1866 and 1946 
It appears to be surrounded by a stationary gaseous shell, whic 
emits the bright lines referred to above. After eighty years of unrest 
this star has once again blown away its outer layers. 

Two spectrograms were secured at Cambridge on the morning ¢ 
February 11, during the only short interval when observations have 
been possible since the outburst. The spectra show the usual broad 

on hydrogen lines with absorption lines aisplaced to the violet 
of their edges show that the 


nitrogen, silicon and possibly —- are present. 
aw and = to measure, but their average widths give a rate 
or the shell containing them of less than 350 km/sec 
“se Ge is of special interest because the variable spectrum 


the star has been observed for some years on the outburst. 
J. M. SrRatTox. 


i BE. BUTLER 


Solar Physics Observatory, 
Cambridge. Feb. 14. 
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STATE AND PROPERTIES OF 
METALLIC SURFACES 


PARIS CONFERENCE 


N August 1942 the French Ministry of Industria] 

Production established an organisation for the 
study of metallic surfaces with the title ‘Commission 
technique des états et propriétés de surface des 
métaux”’. 
Prof. A. Portevin, was able to produce several 
yaluable reports even during the enemy occupaticn, 
the most notable being a finely illustrated memoir on 
the structure and properties of anodically oxidized 
surfaces of aluminium and its light alloys. During 
October 23-26, 1945, a conference on the subject was 
held in Paris, partly in the chemical theatre of the 
Sorbonne and partly in the lecture hall of the Palais 
de la Découverte. The conference was well attended 


throughout, the membership including a number of 


foreign delegates, and more than thirty papers were 
presented. M. Louis de Broglie, M. Joliot-Curie, M. 
A. de Gramont and M. J. Pérés were among those 
who presided over sessions. It should be said that 
the organisation was very efficient and that good 
discussions followed many of the papers. The poor 
acoustic qualities of the temporary hall in the Palais 
de la Découverte made it difficult for those at the 
back to hear, but that building was chosen on account 
of an exhibition of apparatus and results concerned 
with surfaces which was held in the Palais during 
the conference. 

The communications covered the examination of 
metallic surfaces by means of the electron micro- 
scope, X-ray and electron diffraction, and the optical 
microscope ; the estimation of the degree of surface 
finish by mechanical and optical means ; the capillary 
and electrical properties of surfaces ; corrosion ; and 
the effect of surface conditions on friction and fatigue. 
Much use was made by the French workers of the 
method of electrolytic polishing introduced by M. P. 
Jacquet, who gave an account of recent developments 
of this technique and showed how it may be used to 
reveal structural details in age-hardening light alloys, 
not brought out by other methods of preparation. A 
communication sent by Dr. M. L. V. Gayler, of the 
National Physical Laboratory, also dealt with this 
point. Reference was made to the use of electrolytic 
polishing in industry, one of the objects being to 
produce a surface favourable to a high resistance to 
fatigue. M. Mondon showed that when this method 
of finishing is employed for piston rods, the resistance 
to fatigue increases progressively with the tensile 
strength, without the falling-off usually observed 
with the harder steels. 

Developments in the technique of the electron 
microscope were described by Prof. Dupouy. Films 
of collodion were used to study the etch-figures pro- 
duced by the action of different reagents on metallic 
rystals. Thus hydrochloric acid develops cubic 
facets on aluminium, whereas dry hydrogen chloride 
gives octahedra and electrolytic etching gives rounded 
forms. On aluminium of the highest purity the cubic 
facets bear pyramidal markings which are not seen 
on slightly less pure material. Photographs taken at 
glancing incidence and others obtained by a scanning 
method were exhibited, and these devices may be 
capable of further development. 

The properties of the Beilby layer formed on the 
surface during the process of mechanical polishing 
have been studied by M. Grumbach and by M. 


NATURE 


This commission, under the presidency of 


27! 


Taboury, both of whom made use of the electrostatic 
properties of the surface. The thickness of the layer 
was found to increase with the time of polishing. 
M. Bénard exhibited detailed studies of the 
orientated layer of minute crystals immediately 
underlying the Beilby layer. 

M. P. Lacombe showed a remarkable series of 
photomicrographs of films formed in the anodic 
oxidation of aluminium and its alloys in a solution 
of oxalic acid, stripped from the metal by means of 
the electrolytic polishing solution. Such films follow 
exactly the contours of the surface and reveal inter- 
esting details of the intergranular boundaries. 

In the course of the discussion on methods of 
evaluating the degree of surface finish, the diversity 
of the instruments used in different laboratories was 
noteworthy. Both mechanical and optical devices 
are used, the former mostly depending on a tracer 
point, the vertical movements of which are highly 
magnified relatively to the horizontal. The principles 
of these methods and of those which, by using some 
physical property, give an integrated result, were 
discussed by Eng. Général Nicolau. Mr. Reason, 
describing the methods used by Messrs. Taylor, 
Taylor and Hobson, pointed out that each method 
only measures some special property and does not 
give a general value for the degree of finish. Both 
the larger and the smaller variations of surface affect 
the wear of, for example, a piston. Measuring instru- 
ments using a stylus were described by M. Wessel of 
the 8.K.F. Co., in Sweden, and by Mr. Timms of the 
National Physical Laboratory. Mr. Hopkins, also 
of the N.P.L., described the use of the correlogram. 
In the summing-up at the close of the conference, 
Prof. Chaudron concluded that micro-geometric 
methods are not yet adequate to predict the pro- 
perties of surfaces. 

M. Mauzin suggested that the measurement of the 
coefficient of friction was useful in evaluating surface 
finish, and M. Pomey described an apparatus for 
measurements of friction under high pressures, using 
the torque developed when a disk is rotated under 
an arrangement of three steel balls. Experiments on 
the capillary properties of metallic surfaces were 
described by M. Morlock. Paraffin spreads on a 
mechanically polished surface at the rate of several 
millimetres a day, the drop being surrounded by a 
monomolecular layer. When a polished platinum 
surface is heated, the Beilby layer re-crystallizes and 
paraffin no longer spreads. There is no spreading on 
an electrolytically polished surface, but either etching 
or sandblasting restores the spreading property. The 
fields of force of metallic crystals are much higher 
than those of other solids or of amorphous metal. 

The determination of the hardness of a superficial 
layer or of an applied coating such as an electrolytic 
deposit presents difficulties. An indentation tool, 
such as the Vickers diamond, penetrates too deeply, 
and M. Bastien showed that an oscillation method, 
such as the use of the Herbert pendulum, gives the 
best results, which are independent of the degree of 
finish if the metal is not too hard. On such a material 
as mild steel the exact shape of a Vickers diamond 
impression may be used to give the profile of the 
scratches produced in grinding or polishing. 

On the subject of corrosion, Miss Palmaer, of 
Stockholm, exhibited a series of potential curves and 
discussed their various forms. Dr. U. R. Evans sent 
a paper describing the Cambridge work. Other com- 
munications were received from Prof. G. I. Finch on 
the results of electron diffraction experiments, and 
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from Dr. Ros on the raising of the fatigue limit by 
improving the perfection of the surface of machine 
parts. The writer presented a note on fretting 
oxidation, suggesting that it was more likely that 
oxygen was forced into combination with iron by 
the very high local pressures in bearings, and that 
the oxide was then stripped off, than that metal was 
first removed and then oxidized. 

After the close of the meeting, some of the foreign 
visitors had the opportunity of inspecting the fine 
new Laboratoire Central des Traitements Chimiques 
at Vitry-sur-Seine, established by the Centre National 
de la Recherche Scientifique and occupying a large 
new building. Much of the very fine equipment 
was hidden during the German occupation. There 
is a staff of energetic young workers under the 
direction of Prof. Chaudron. The high quality of the 
microscopical work is notable, especially in the study 
of the light metals. Electrolytically polished surfaces, 
strained to produce slip bands and then etched, show 
sharp etch figures indicating the orientation. Such 
figures can also be used to demonstrate the mosaic 
structure in single metallic crystals. * Apparatus for 
estimating oxygen in steel by the method of hot 
extraction in a vacuum, similar to that of the National 
Physical Laboratory but employing radio frequencies, 
also attracted attention. Both from the quality of 
the original contributions presented and as indicating 
a resumption of collaboration between France and 
other countries, the conference must be regarded as 
highly successful. C. H. Desou. 


AVIAN EVOLUTION IN NEW 


ZEALAND 
By Dr. H. BARRACLOUGH FELL 


University College, Wellington 


LTHOUGH the Ratite birds of New Zealand 
4 have been the subject of intense osteological 
study ever since Owen received the first bone of 
Dinornis, a considerable interval has elapsed since 
the Carinate orders received the attention which they 
warrant. Some twelve years ago Lowe in an exten- 
sive memoir! gave reasons for believing the penguins 
to have arisen independently from reptilian ancestors, 
and to have specialized from the beginning as aquatic 
animals. More recently, the same writer reaffirmed 
this view in a paper* in which he discounts the belief 
that Archewopteryx and Archeornis were birds. In 
other recent papers Lowe has presented a considerable 
amount of anatomical data supporting the conclusion 
that the Ratites are of primitive stock which never 
possessed the power of flight, nor consequently the 
keeled sternum’. These papers, however, did not 
deal particularly with evidence from New Zea- 
land, though the deductions are of special interest 
there. It is therefore certain that zoologists will 
welcome the two important papers by Dr. W. R. B. 
Oliver, director of the Dominion Museum, in which 
he brings to bear upon the problem of the phylogeny 
of New Zealand birds the evidence he has obtained 
from a close study of their skulls’.*. 

Dr. Oliver tackles the problem from the aspect of 
comparative anatomy of living and recently extinct 
types, for indeed, as he points out, so little is known 
of early precursors that no other course is at present 
open. The splendid series of photographs (by J. T. 
Salmon) and the line illustrations of cranial bones, 
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with the accompanying descriptions, are in ther) selyes 
a worthy contribution to the subject, whilo the 
phylogenetic conclusions will warrant the close 
attention of those interested in ornithology. In q 
review of this length it is, of course, impossi!le to 
do justice to the paper ; but some of the more inter. 
esting conclusions may be indicated briefly. par. 
ticularly where these diverge from views prey iously 
expressed by overseas writers. , 

Gregory and Murphy’ have taken the view tht the 
Ratites arose from Proto-carinate ancestors. Ar: hey’, 
while supporting this view, admits, howeve”. the 
primitive nature of their palate. Oliver, ©: the 
other hand, regards the Ratites as having arise: side 
by side with the Proto-carinates, both being dvrived 
from neornithid stock. He regards the vomer in the 
moas as the most primitive type found in birds, and 
in connexion with the vexed problem of the evolution 
of the Ratite sternum, his views are worth quoting, 
Pointing out that there is no evolutionary seq ence 
in which Ratite sterna can be arranged, he states: 
“Tt is more than doubtful that this (keel-less) con. 
dition could be attained by the loss, through clisuse 
of the pectoral muscles, of a keel such as is found in 
Carinate birds. For in those genera in which the 
keel has been reduced almost to vanishing point, 
namely, Aptornis, Notornis, Strigops and Chemiornis, 
there are rudiments of the keel and, in Aptornis and 
Notornis, considerable narrowing of the body of the 
sternum. These examples show the end of a cycle of 
evolutionary growth and are unlike the type found 
in Ratites, which consequently may be regarded as 
representing the early stages of the cycle. It is in 
this way that I think the evidence for the Ratite keel- 
less sternum being a primitive form should be stated.’ 

Dr. Oliver disagrees with Lowe's deductions on 
the primitive nature and independent evolution of 
the penguins. He points out that the palatine 
anatomy of the penguins he has examined would 
suggest an advanced (that is, late) stage of develop- 
ment, especially in the case of the vomer. He 
suggests that the apparently primitive features of 
these birds may well be due to secondary simplifica- 
tion. He also differs from some other zoologists in 
that he regards the rails and cranes as having arisen 
from the same stock. Thus he is able to retain 
Aptornis in the latter order, accounting for such 
crane-like characters as it shows through a common 
ancestry. On skeletal characters he concludes that 
Aptornis diverged early from the remainder of the 
rails, the latter giving rise in turn to Notornis, and es 
a separate branch, the gallinules. 

In adopting the osteological features of the palate 
as a basis of classification, Oliver finds that the 
sixteen genera of New Zealand Passeriformes fall 
into five main groups. Evidence is presented foi 
believing the native thrushes (T’urnagra) to be less 
closely related to the Turdide than was formerly 
thought, being allied rather to the crow shrikes. 
Another interesting proposition advanced with sup- 
porting osteological evidence is that the parrots may 
be more closely related to the Coraciiformes than te 
the Accipitriformes. 


' Lowe, P. R., Proe. Zool. Soe. Lond., 2, 483 (1933) 

* Lowe, P. R., Ibis, 517 (1944). 

* Lowe, P. R., Proc. Zool. Soc. Lond., B, 112, 1 (1942). 
* Lowe, P. R., Ibis, 37 (1944). 

’ Oliver, W. R. B., Emu, 45, 55 (1945). 

* Oliver, W. R. B., Emu, 45, 119 (1945). 

’ Gregory, W. K., and Murphy, R. C., Proc. Linn. Soc. 


45 (1934). 
* Archey, G., Bull. Auck. Inst. Mua., 1 (1941). 
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BRITISH COUNCIL 
REPORT FOR 1944-45 


HE report of the British Council for the year 
ended March 31, 1945, states that at the end of 
the year the Council had offices in thirty-one foreign 
countries and British Colonies. Ninety-nine British 
Institutes and similar centres were operating, and re- 
establishment was planned of those existing before 
the War in Greece, Yugoslavia and Italy. Through 
the Council’s agency, thirty-seven British professors 
and lecturers were appointed between March 1941 
and March 1945 to foreign universities and centres 
of higher education; 161 scholars, mostly post- 
graduates studying scientific, technical and medical 
subjects, and teachers of English, brought to the 
United Kingdom with British Council scholarships, 
were carrying on their studies at the end, as com- 
with 83 at the beginning of the period. The 
outstanding feature of the year was the commence- 
ment of work in liberated Europe, and urgent calls 
for the Council’s services led to the appointment of 
representatives in France, Greece, Italy and Yugo- 
slavia, a preliminary visit to Belgium and the choice 
of representatives for the Netherlands and Czecho- 
slovakia. Elsewhere the work of the Council was 
consolidated, in particular in Persia, where teaching 
activities developed on a substantial scale ; in China, 
where the exceptional activity of the British Council 
Cultural Scientific Office developed further under 
Dr. Joseph Needham, and the staff was strengthened 
by the appointment of Prof. P. M. Roxby of Liverpool 
as representative ; in the Argentine, where several 
new Argentine—British institutes were established, 
and in Spain. Sir Angus Gillan visited Australia 
and New Zealand to measure the support which might 
be expected for development there, and an institute 
was opened in Gibraltar. An Agricultural Section of 
the Science Department in London was established, 
advised by an Agricultural Panel of the Science Com- 
mittee under Dr. J. A. Scott-Watson as chairman. 
The foregoing general sketch will indicate how 
closely related is the work of the British Council to 
the immediate activities contemplated by the 
Educational, Scientific and Cultural Organisation of 
the United Nations, and at the present time its work 
is also attracting some attention in connexion with 
the future of British propaganda and the termination 
of the Ministry of Information. The report supplies 
a good deal of material for appraisal of the Council’s 
work in relation to the needs of the future. The 
section of the report dealing with functional activities 
relating to science will be examined with particular 
interest by scientific workers. The Council's facilities 
are often used to establish or re-establish relations 
between British institutions and the corresponding 
bodies abroad, and with Sweden the traffic has been 
particularly lively and opens up interesting relations 
in the agricultural field. Much work is being done to 
re-open scientific relations with France, and, omitting 
China and the U.S.S.R., which are handled by separate 
sections of the Science Department, scientific trans- 
missions in the last half-year exceeded a hundred. 
A specialized Information Section is being set up 
under the direction of Mr. A. A. Gomme, formerly 
librarian of the Patent Office, and memoranda have 
been prepared on such subjects as agricultural educa- 
tion in Britain (for Turkey), organisation of scientific 
research in Britain (for the Argentine) and technical 
training in university organisation (for Uruguay and 
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Brazil). A French edition of Monthly Science News 
has commenced circulation in France, and the journal 
is being distributed in Greece. Circulation is also 
rapidly increasing in India and the Dominions. 
Science Comment is a stencilled monthly selection of 
scientific book reviews and abstracts from the learned 
and professional Press, and fifty bodies now permit 
reproduction of material from their publications. Of 
the 1,000 copies now duplicated, 250 go to Spain, 
195 to Palestine, and 100 to France. Sweden re- 
duplicates its own edition of more than a thousand, 
and Chile reduplicates a small edition in Spanish. A 
section was added recently on the development of 
scientific films, and the circulation doubled between 
November 1944 and January 1945. A brief survey 
was undertaken by the Council of the films which 
have been made for exclusively scientific purposes, 
and the first of a series of Council film strips on 
scientific subjects (Science Series No. 1; Division of 
the Cell Nucleus) was produced with the co-operation 
of Dr. C. D. Darlington. The provision of scientific 
supplies for China continues to increase ; about 2,500 
books were received from London and distributed, 
and the number of microfilmed journals reaching 
Chungking greatly increased. The transmission to 
British scientific journals of original scientific papers 
by Chinese authors has continued. 

Other activities referred to in the report are the 
opening of the premises of the Society for Visiting 
Scientists at Old Burlington Street, London. The 
circulation of the British Medical Bulletin reached a 
total in all languages of 10,930, and in May 1944 
sufficient paper was made available for a limited 
circulation in the United Kingdom. Many requests 
continue to be received from abroad for information 
on medical subjects. The sub-committee on medical 
films on the Council’s Advisory Medical Panel was 
reconstituted and now includes representatives of the 
British Medical Association, the Medical Research 
Council and the Ministry of Health and members 
with special experience of medical films. A centre 
has now been established in the Argentine to act as 
a focus for Argentine—British medical relations. 


RESEARCH COUNCIL OF ALBERTA 


HE annual report of the Research Council of Al- 
berta, 1943 (King’s Printer, Edmonton, Alberta. 
5 cents) states that the present policy of the Council 
is to submit only brief annual reports to the legis- 
lature but to publish, from time to time, detailed 
reports on specific subjects. The present report is the 
first in a new series, and gives a general account of 
the work of the Council during the calendar year 
1943. Two investigations in progress on bituminous 
sands are reported : in the first of these, the study of 
the hot-water process of separating the oil from 
bituminous sand has been renewed, but although 
success has been obtained in the laboratory, large- 
scale plants have given disappointing results in the 
production of separated oils free from sand. Tests in 
the Research Council’s laboratories indicate that 
although ichthyol can be made from the oil, it is 
unlikely that bituminous sand oil will be a profitable 
source. In the second investigation, on the vis- 
breaking of Alberta bitumen, progress was slow, due 
to difficulties in obtaining equipment. 
The Research Council has appointed a compiler to 
collect and organise the data on the natural resources 
of the Province, and the main work of the year has 
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been the compilation of data on Alberta coal. The 
sampling and analysis of the coals of Alberta in 
co-operation with the Provincial Mines Branch was 
continued actively in 1943 and a new programme was 
to start in 1944. Results of an investigation on 
alternative fuels for motor vehicles have been pub- 
lished and it is proposed to ascertain commercial 
possibilities of Alberta coals in this connexion. A 
co-operative investigation with the National Research 
Council of Canada has been planned and initiated, 
involving the low-temperature carbonization of the 
coals to give a reactive producer gas fuel. A study 
of the suitability of typical Alberta coals for use in 
automatic domestic stokers was commenced, and a 
special investigation carried out on possible effects of 
the addition of purple dye on the storage and use 
of gasoline and other motor fuels. A report on the 
geology of coal areas of Alberta, with coal areas map, 
has been delivered to the Department of Lands and 
Mines, and a preliminary investigation made of the 
coal deposits in the Grand Prairie district. Assistance 
was given to the Petroleum and Natural Gas Con- 
servation Board in Calgary in connexion with geo- 
logical work concerned with the preservation and 
examination of rock core samples from various oil 
wells in Alberta, and brief reports on silica deposits 
in Alberta and clays and shales in Alberta have been 
prepared for the Post-War Reconstruction Com- 
mittee. A report on farm electrification is in pre- 
paration, and a list of publications of the Research 
Council is included in the report. 

Further reference to work on bituminous sand is 
made in Contributions 4 and 5 of the Research Council 
of Alberta, covering the calendar year 1944. The 
separation of the oil from bituminous sand by 
washing with hot water has again advanced, mainly 
in the study of factors affecting separation through 
recognition of the fact that time is important in dis- 
placing oil from the sand grains by the hot water, 
bituminous sands differing in the time required. 

With regard to natural resources and research data, 
the main work was the preparation, publication and 
distribution of reports on Alberta coals, as well as an 
abstract of all available publications on bituminous 
sands. Installation of equipment for testing coals in 
automatic domestic stockers was completed early in 
the year and tests made through the remainder of 
the year except during the warm months. A satis- 
factory coal should be !ow in ash to avoid too frequent 
clearing of the fire ; a dust-free (oiled) coal is prefer- 
able and it should have a uniform size suited to the 
individual stokers. Another major project was the 
low-temperature carbonization of low-grade coals, 
and the carbonizer has been designed, constructed 
and operated to make a char, the heat value of the 
clean, smokeless fuel obtained being increased some- 
times as much as 55 per cent. The char was primarily 
intended for tests by the National Research Council 
for portable gas-producers attached to a motor 
vehicle. A survey of the motor gasolines on sale at 
the filling stations of the Province was commenced 
and an electronic knock meter for use on the octane 
engine was devised, constructed and tested. 

A brief account is given of the geological field 
investigation in the Grand Prairie district to study 
the coal occurrence and to determine a possible coal 
supply for that part of Alberta somewhat removed 
from the developed coal fields ; a report is in pre- 
paration. The structure and rock formation of 
the Rocky Mountains in the vicinity of North 
Saskatchewan between Nordegg and Horse Pass has 
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been investigated during the past four seasons, and 
an important discovery of a bed of rock sai: wag 
made in October in a search for petroleum. Re» arch 
on the vis-breaking of Alberta bitumen wa m- 
pleted in September and showed that a prictical 
process was possible without excessive formati sn of 
coke or gas, the bitumen being converted from a 
highly viscous material, difficult to handle ept 
when hot, to a material of viscosity sufficient!) low 
to permit handling in the usual manner for |i vids, 
Research on the Fischer-Tropsch synthesis of | quid 
fuels was commenced in the summer. Anot); in. 
vestigation was concerned with the purificat of 
silica sand for the manufacture of glass. 


LIFE-HISTORIES 
IN THE NEMALIONALES 


By Dr. KATHLEEN M, DREW 
Department of Cryptogamic Botany, University of 
Manchester 

HE arrival of reprints relating to researches by 

Swedish algologists during the war years has 
been welcome. Some of these have a bearing on life- 
histories in the Nemalionales, and in particular refer- 
ence should be made to the work of Svedelius on 
Galaxaura, On the basis of morphological knowledge 
the existence of different types of life-history in this 
order seems obvious. So far, however, those which 
have been investigated cytologically have al! con- 
formed to one type: in this type reduction division 
occurs immediately after fertilization, the two dis- 
similar haploid phases (the gametophyte and carpo- 
sporophyte) being separated by a diploid phase of the 
shortest possible duration. 

Species of Galaxaura were studied by Howe' in 
their natural habitat in the West Indies and he was 
able to show that at least some species have three 
somatic phases. This is an exceptional state in the 
Nemalionales although it is usual in the other Flori- 
dean orders. He also demonstrated that Kjellmann’s® 
earlier classification of the genus was an artificial one 
as the ‘species’ of one of Kjellmaann’s sections were 
found to be the tetrasporophytes of the ‘species’ of 
another section, the anatomical differences between 
the two having led Kjellmann to consider them 
separate species. Borgesen* later confirmed Howe's 
findings. Such a situation plainly called for a cyto- 
logical gnvestigation. 

It was at this point that Svedelius* took up the 
investigation in detail of the four South African 
species, G. Diesingiana Zanard., G. tenera Kjellm., 
G. corymbifera Kjellm., and G. magna Kjellm. The 
results are embodied in the work under review. He 
has shown that reduction division in two of these 
species takes place in the tetrasporangium. These 
species are thus somatically and cytologically unlike 
other Nemalionales of which the cytology is known. 
It may be commented in passing that a term is 
required to distinguish the balance of cytological 
phases as seen in Nemalion, Galaxawra and possibly 
Liagora when the relevant data are available. In 
some species regeneration of the tetrasporangium 
with repeated reduction division has been observed. 
The post-fertilization developments and the structure 
of the cystocarp show some new features, and morpho- 
logical differences between the gametophyte and 
tetrasporophyte are described. In an additional 
publication® critical notes on species from Ceylon 
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are give n but, it should be noted, these species 
are entirely sexual or tetrasporic. Two valuable 
accounts®’ of the main conclusions are available in 
the English language. The work is profusely illus- 
trated by both photographs and drawings. There is 
considerable variation in the magnification used and 
the photographs only reproduce the grosser features. 
This is to be regretted as the time has surely come 
when at least some of the cytological evidence should 
be presented photographically. 

The salient points that emerge from the work are 
as follows. First, while the sunken growing region, 
nsisting of a number of filaments, is identical in 
jth sexual and tetrasporic plants, the appearance of 
the mature plants is different. This is due to the fact 
that in addition to the normal method of branching 
by dichotomy (brought about by the loss of activity 
{the primary growing region and the subsequent 
initiation of two lateral ones) the sexual plants show 
a rich development of proliferations induced by the 
shedding of the sexually fertile shoots after maturity, 
the reproductive organs having brought about con- 
siderable disintegration of their tissue. The anatomi- 
cal dimorphism observed by Howe is shown to 
lepend on very early differentiation just below the 
growing region, resulting in the production of an 
extra layer of cells in the cortex of the tetrasporic 
plants. Secondly, with regard to the reproductive 
rgans, the spermatangia are exceptional in that 
they are produced in cavities but the three-celled 
arpogonial branch is normal. Thirdly, the carpo- 
sporophyte shows various features worthy of note in 
that it has no pericarp and no paraphyses, and to 
uote Svedelius: ‘“‘After fertilization, the diploid 
aucleus either enters directly into the hypogynous 
ell (G. corymbifera) or first divides in the carpogone 
tself, after which the daughter nuclei migrate into 
the different inferior cells (G. Diesingiana). In the 
migration of the fertilized nucleus from the carpo- 
gone, Galaxaura corresponds with Scinaia and Chet- 
mgium, but differs from these genera in an important 
respect: no immediate reduction division occurs in 
Galaxaura.”” After entering the lower cells, the 
diploid nuclei divide rapidly and enter all cells of the 
branchlets of the carpogonial branch. Gonimoblast 
filaments arise from any cell containing diploid 
nuclei, some being stoloniferous in nature and giving 
rise to secondary centres of gonimoblast development. 
Fourthly, reduction division is shown to occur in the 
tetrasporangia of G. Diesingiana and G. tenera and a 
new classification of the genus into three sections, based 
nm the position of the tetrasporangium, is suggested. 
The main interest of the work under review lies in 
the fact that the earlier contention of Svedelius® that 
the Polysiphonia-type must have originated from the 
Nemalion-type by a postponement of reduction 
division is now borne out by the data submitted for 
these species of Galaraura. A second conclusion is 
that, as he rightly insists, the ‘‘haplobiontic organiza- 
tion” must not be considered a fundamental character 
if the Nemalionales as it has been in the past, nor 
made the fundamental basis for the distinction of 
main groups. Thus, on a basis of a reclassification of 
the Chetangiacee according to the structure and 
development of the cystocarp, he is able to conclude 
that the ‘‘diplobiontic organization’”’ has arisen on 
different occasions in this family, just as heterospory 
is known to have originated along different lines of 
descent in the Pteridophyta. 

Svedelius states that the whole carpogonial branch 
of Galaxvaura ‘‘can be comprehended as a compound 
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auxiliary system’’, and the argument regarding the 
application of the term ‘auxiliary cell’ (originally 
defined by Schmitz on limited knowledge) is revived. 
Svedelius maintains that the term even as redefined 
by Kylin on various occasions is.applicable to certain 
Nemalionales and that the restriction of the term 
‘typical auxiliary cell’ to four orders is arbitrary 
and obscures the evolutionary relationships between 
the different types. In reply, Kylin® while ceding that 
Wilke and Ziegenspeck’s’* term ‘Karpogonauxiliaren’ 
is applicable to certain of the Nemalionales, will not 
admit any evolutionary connexion between such a 
structure and his “‘typische Auxiliarzelle’’, which can 
never occur in a carpogonial branch as it is dependent 
on the establishment of contact with a fresh food 
channel. It is clear that whatever the terminology 
used, there is considerable variety in the earliest 
post-fertilization nuclear changes in the Nemalionales. 
However, since the auxiliary cell is one of the most 
fundamental characteristics of the Floridex, it is 
desirable that the terminology used should be 
generally accepted. With this in view, it would seem 
best to keep the term ‘auxiliary cell’ for general use to 
cover all cells which directly or indirectly receive the 
fusion nucleus or its derivative, either haploid or 
diploid, from the carpogonium and is also the starting 
place for gonimoblast development. Each type might 
then receive a qualifying prefix, although ‘typical’ 
seems unsuitable in this connexion. At present it 
includes four types, which are as different from one 
another as any of these are from the carpogonial 
auxiliary cell. 

The Nemalionales is clearly not the uniform order 
it was once thought to be and further investigations 
are greatly to be desired. In this connexion, brief 
reference should be made to a note by Kylin™ 
describing the rearing of young plants of Bonne- 
maisonia asparagoides from carpospores, which on 
germination give rise to a branched protonema. This 
stage was previously identified by J. and G. Feld- 
mann??? as Hymenoclonium serpens (Crouan) Batters 
and it was stated to bear tetrasporangia. While 
agreeing that the first assumption may be correct, 
Kylin maintains that the tetrasporangia are in 
reality only end cells which have started to divide by 
oblique walls typical of the adult axis. Thus in 
Kylin’s opinion, there are only two somatic phases 
in the life-history, the gametophyte and the 
carposporophyte. However, in the parallel case of 
Asparagopsis armata, the evidence presented by the 
Feldmanns" favours the view of three independent 
somatic phases, the Falkenbergia rufolanosa being the 
tetrasporophyte. Conclusive evidence in the form of 
cytological and further cultural investigations is 
awaited. 
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FORTHCOMING EVENTS 


(Meetings marked with an asterisk * are open to the public) 


Monday, March 4 

ROYAL Society OF ARTS (at John Adam Street, Adelphi, London, 
W.C.2), at 1.45 p.m.—Mr. Robert 5S. Greenwood: “‘Modern Textile 
Fibres (Cellulose Acetate, Cuprammonium, Viscose, Nylon, Protein , 
Vinyon, Glass, ete.)"’, 3: “The Applications of Modern Textile Fibres 
(Cantor Lecture). 

Society oF CHEMICAL INDUSTRY (at the Chemical Society, Burling- 
ton House, Piccadilly, London, W.1), at 6.15 p.m.—Mr. A Alan Speedy: 

“Carbon Blacks, their Manufacture and Use in Industry” 

ROYAL PHOTOGRAPHIC SOCIETY, SCIENTIFIC AND TECHNICAL Grovr 
(at 16 Princes Gate, London, 8.W.7), at 6 p.m.—Annual General 
Meeting. Mr. E. W. H. Selwyn: Will introduce a film by Mr. H. R. 
Condit on “Cloud Motion Pictures of the Whole Sky”. 

ROYAL GEOGRAPHICAL Socrery (at Kensington Gore, London, 
8.W.7), at 8 p.m.—Brigadier Sir Bruce White: “The Mulberry 
Harbours” (with films). 


Tuesday, March 5 


Lecture (in the General Lecture Room, The 


CHADWICK PUBLIC 
at 4.30 p.m.—Dr. 5. A. 


University, Western Bank, Sheffield, 10), 
Henry: “Medical Service in Industry’’.* 

CHEMICAL SocreTy (joint meeting with the Lasps UNIVERSITY 
CHEMICAL Society, in the Chemistry Lecture Theatre, The University, 
Leeds), at 5 p.m.—Display of Scientific Films; at 6.30 p.m.—Dr. 
Kathleen Lonsdale, F.R.S.: ‘‘Crystal Analysis as a Clue to Chemical 
Problems’. 

MANCHESTER LITERARY AND PHILOSOPHICAL Society (in the 
Reynolds Hall, College of Techno logy, Manchester), at 5.30 p.m.— 
Sir Edward Appleton, F.R.5S.: “The Work of the Department of 
Scientific and Industrial Research in War and in Peace” 

SHEFFIELD METALLURGICAL ASSOCIATION (at 198 West Street, 
Sheffield, 1), at 6.30 p.m.—Mr. D. Hadfield: ““The Development and 
Use of Permanent Magnet Materials’. 

NSTITUTION OF ELECTRICAL ENGINEERS, LONDON STUDENTS’ 
Section (at Savoy Place, Victoria Embankment, London, W.C.2), 
at 7 p.m.—Dr. P. Dunsheath: Presidential Address. 


Wednesday, March 6 
ROYAL Society OF ARTS (at John Adam Street, Adelphi, London, 
W.C.2), at 1.45 p.m.—Mr. G. A. Maunsell: “‘Emergency Construction 
as applied to Docks and Floating Structures in the War’. 
INSTITUTION OF ELECTRICAL ENGINEERS, RADIO SECTION (at Savoy 
we Victoria Embankment, London, W.C.2), at 5.30 p.m. —Dr. 
. G. Williams: “Tuning Devices for Broadcast Radio Receivers’’. 
eel ENTOMOLOGICAL SoctrreTy (at 41 Queen's Gate, London, 
S.w. 7), at 5.30 p.m.—Mr. G. 8. Kloet: “A Check List of British 
, by G. 5. Kloet and W. D. Hincks. 
THE POLYTECHNIC (in the Fyvie Hall, The Polytechnic, 
Street, London, W.1), at 6.30 p.m.—Mr. .*- M. Harcourt : 
Film To-day”, 3: “Colour and the Film” 


Thursday, March 7 

ROYAL SoOcreTY OF ARTS, INDIA AND Burma Section (at John 
Adam Street, Adelphi, London, W.C.2), at 2.30 p.m.—Mr. Percy 
Evans: “‘The Oilfields of India and Burma’”’. 

CHEMICAL Soctrety (at Burlington House, Piccadilly, London, W.1), 
at 5 p.m.—Prof. A. R. Todd, F.R.S.: “Synthesis in the Study of 
Nucleotides” (Pedler Lecture). 

LINNEAN Society oF Lonpon (at Burlington House, Piccadilly, 
London, W.1), at 5 p.m.—Mr. John Chear: “Beneath the Trees” 
(Colour film with commentary); Dr. D. L. Gunn: ‘Experiments 
in Attacking Locust Swarms from Aircraft’ (Colour film with com- 
mentary). 

ROYAL INSTITUTION (at 21 Albemarle Street, London, W.1), at 
5.15 p.m.—Sir Henry Dale, O.M., G.B.E., F.R.S. : “Chemica! Trans- 
mitters of the Effects of Nervous Impulses”, 2: “The Physiological 
Significance of Adrenaline and Acetylcholine ; Adrenergic and 
Cholinergic Nerve Fibres’’. 

INSTITUTION OF ELECTRICAL ENGINEERS (at Savoy Place, Victoria 
Embankment, London, W.C.2), at 5.30 p.m.—Mr. G. L. E. Metz and 
Mr. R. L. Davies: “The Electrical Engineering Industry in the 


Post-War Economy” 
Friday, March 8 


ROYAL ASTRONOMICAL Society (at Burlington House, 
London, W.1), at 4.30 p.m.—Scientific Papers. 

ROYAL INSTITUTION (at 21 Albemarle Street, London, W.1), at 
5.15 p.m.—Sir Charlies Inglis, F.R.S.: “Aesthetics in Engineering”’. 

SOCIETY OF PUBLIC ANALYSTS AND OTHER ANALYTICAL CHEMISTS 
(at the Chemical Society, Burlington House, Piccadilly, London, W.1), 
at 5.15 p.m.—Annual General Meeting. Dr. J. H. Quastel, F.R.S.: 
“Biochemistry of Soil’. 

CHEMICAL Soctgety (joint meeting with the SHeFrreLp UNIVERSITY 
CHE tICAL Soctrety, in the Chemistry Lecture Theatre, The University, 
Sheffield), at 5.30 p.m.—Prof. F. Challenger : “Some Aspects of the 
Chemistry of Mono- and Di-sulphide Links’’. 


Regent 
“The 


Piccadilly, 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned : 

LECTURER IN THE DEPARTMENT OF ELECTRICAL ENGINEERING— 
The Registrar, The University, Sheffield (March 15). 
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Works CHEMIST at the River wie Waterworks—T}, 
Engineer and Manager, Coven Water Department, Spo 
21 Allesiey Old Road, Coventry (March 18). 

MBOHANICAL/ ELECTRICAL tA & MECHANICAL Ena) 
ELECTRICAL ENGINEER, a CIVIL AND STRUCTURAL ENGINE; 
FUEL TECHNOLOGIST—The Personnel Officer, British Iron 
Research Association, 11 Park Lane, London, W.1, quotir 
Engineering Division’ (March 20). 

Deputy SECRETARY and DEPUTY REGISTRAR to the Cou 
President, Royal College of Veterinary Surgeons, 9 Red Lik 
London, W.C.1, endorsed “Deputy Secretary’ (March 25). 

ASSISTANT LECTURER AND DEMONSTRATOR (woman) IN Puy 
LECTURER (man or woman) IN MATHEMATICS—The Princi; 
Holloway —— Englefield Green, Surrey (March 25). 

UNIVERSITY LECTURER IN AGRICULTURAL ENGINEERING 
SITY LECTURER OR DEMONSTRATOR iN AGRICULTURE, | 
DEMONSTRATORS IN AGRICULTURAL ENTOMOLOGY, AGRI 
ZooLtoey and PuHyYsIoLoGy and Som Scrence—The Se 
the Appointments Committee, Faculty of Agriculture, 
Agriculture, Cambridge (April $0). 

ASSISTANT or ASSOCIATE PROFESSOR OF PHILOSOPHY—1 
Faculty of Arts and Science, University of Alberta, E 
Alberta, Canada (April 30). 

LECTURER IN INERALOGY—The 
Leeds, 2 (April 30). 

Lecrvrgers (full-time) IN BACcTERIOLOGY—The 
University, Aberdeen (May 24). 

MoORBID ANATOMIST—-The House Governor, King’s College 
London, 8.E.5 (June 30). 

LABORATORY AND WORKSHOP ASSISTANTS 
ELBOCTRICAL ENGINEERING, PHyYsics, CHEMISTRY, INSTRUM 
ING, Optics}—The Secretary, Northampton Polytechnic, 
Street, London, E.C.1. 

BiocHEMIstT (full-time, man or woman) for work in the Pearson 
Cancer Research Laboratory—The House Governor and Secretary, 
Metropolitan Hospital, Kingsland Road, London, Es. 

TROCHNICAL ASSISTANT, with knowledge of Botany, IN Biormystes 
RESEARCH DEPARTMENT—The Secretary, ro Vernon Hos; tal and 
the Radium Institute, Northwood, 

PROFESSOR OF GEOLOGY, and a Lacrunse IN PSYCHOLOGY—The 
Registrar, University College, Nottingham. 


Registrar, The | 
Secret 
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REPORTS and other PUBLICATIONS 


(not included in the thiy Books Supp t) 


Great Britain and Ireland 

Drawing Boards and Tee Squares. (British Standards 1265-08, 
1945.) Pp. 16. (London: Brit Standards Institution, 1945.) 2. 
net. (1810 

A Scientist Visits Moscow. By Dr. W. A. Wooster. Pp. 16. (London: 
Association of Scientific Workers, 1945.) 810 

The am pa pkey € Pp. 16. (London: Institution df 
Professional Civil Servants, 194 (1810 

Transactions of the Royal Soci ty of Edinburgh. Vol. 61 2 
No. 15: The Paired Ions of Placoderms. By Dr. T. 8. Westoll. 
381-398. (Edinburgh and London: Oliver and Boyd, 





xecial Report Series No. 2% 
fales Coalminers, 3: 

Studies. A. Report by the Committee on Industria. 
Disease ; B. The Minera] Content of the Lungs of Workers from the 
— Wales Coalfield by Prof. E. J. King and Dr. G. Nagelschmidt; 

The Estimation of Coal and of Aluminium in Dried Lung, by Prof. 
E. J. King and Margaret Gilchrist; D. Tissue Reactions produced 
experimentally by from South Wales Coalmines, by 
Dr. T. H. Belt and Prof. E. J. Ki v5 The Solubility of Dusts tn 
South Wales Coalmines, by Prof. J. King. _ vii+94 +26 wn 
(London: H.M. Stationery Office, 1945.) 5a. net {1810 


Other Countries 

Cornell University: Agricultural Experiment Station. Bulletin 
812: The Socia) Participation of Rural Young Married Couples. By 
.. £ M. Smith, Jr. Pp. 32. Bulletin 814: Retailing Potatoes and 

tables, Buffalo New York, 1940. , 

Be tin 819: Farm Labor Camps and City Youth. By w. \ 
son and Irving / ulding. Pp. 28. emoir 255: Factors that 
Affect Prices of tuffs in New York State. By K. R. Bennett. 

. 142. Memoir 264: A Botanical Study of the Yam Beans 
(Pachyrrhizus). By Robert F. Clausen. Pp. 38. Memoir 265: Further 
Studies of the Influence of oe Levels of Fat Intake upon Milk 
Secretion. By J. K. Loosli, L. A. Maynard and H. L. Lucas. Pp. 32 
Memoir 266: External Morphology of Amphimallon majalis (Razou- 
mowski) (Coleoptera, & European Chafer.) By F. Butt. Pp. 
18+ 13 plates. (Ithaca, N.Y.: Cornell University Agricultural Expeti- 
ment Station, 1944-1945.) 6 

A Trade Agency for One World. By Eliot Grinnell Mears. = 
(New York: Citizens Conference on International Economic U 
1945.) 50 centa. 

Queen Victoria Memorial, Salisbury, Southern Rhodesia. Ann 
Repent for the Year ended 3ist March, 1945. Pp. 12. (Salisbury; 
Queen Victoria Memorial, 1945.) {10 


Catalogues 


Civilization : nal editions of Books illustrating 
Science and Thos t in Five Centuries, 1439- i941 
2: 128. French Science and Thought. (Catalogue 4.) 
Thinkers from Albertus Magnus to Albert Einstein. 

. 72. Books for Libraries, 
Literature, History, Art and Science. (Catalogue 6.) Pp. 100. 
York: Herbert Reichner, 34 East 62nd Street, n.d.) 
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Medical Research Council. 8 
Pulmonary Disease in South 
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